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Experimenters at the Institute for Atomic Research, 
Iowa State College, Ames, Iowa, use the K-? po. 
tentiometer shown above to measure current in the 
coil of the Beta-Ray Spectrometer at left. Th 
potentiometer measures voltage across a standard 
0.01 ohm resistor shunted around the coil. With 
this information and an accurate measure of deflec. 
tion caused by the magnetic field, the scientists 
calculate the energy of the Beta-Rays. Instrument 
panels in the picture are, left to right: scaling unt 
panel, vacuum gauge panel, and power rack pand 














Measure Current Precisely with K-2 Potentiometers 


For studying the tiny, speeding particles that 
constitute Beta-Ray, scientists require instru- 
ments that combine precision with great facility 
of operation. 

These characteristics have won Type K-2 Po- 
tentiometers wide acceptance in_ laboratories 
throughout the country. K-2 is convenient to 
use because about 6% of each range is spread over 
the instrument’s 5-meter slidewire, making it a 
simple matter to follow a small, fluctuating volt- 
age with ease and accuracy. 


IN’ MEASURING INSTRUMENTS - TELEMETERS - AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 






Type K-2 has three ranges: 0 to 0.0161 volt,! 
to 0.161 volt, and 0 to 1.61 volts. It can be 
quickly standardized on any range. Even when 
used on a different range without restandaré- 
izing, only a slight degree of precision is lost for 
the sake of the convenience gained in those ratt 
cases where such manipulation is necessary. 


Further details in Catalog EH22(1), sent 
request. Write to Leeds & Northrup Co., 492 
Stenton Avenue, Philadelphia 44, Pa. 













LEEDS & NORTHRUP CO. 


Ivl. Ad E-51-241(1) 
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exclusive 


Modern, All-Metal, 


This streamlined manometric apparatus 
contains new features for more accurate 
analysis and is equipped with Van Slyke- 
Folch extraction chamber for use in carbon 
determinations as well os gas analysis. 


The entire shaking mechanism is enclosed 
in on all-metal, seamless housing. Motor, 
wiring, and driving gears are protected 
against spillage and fumes. The perfectly 
balanced housing and weighted base insure 
quiet operation. Crevices are minimized to 
prevent trapping of mercury. 


Speed of ball-bearing motor, controlled by 
an improved rheostat, permits exact adjust- 


new 


heavy duty 


lan Stoke j 


manometric 


apparatus 


Fully Enclosed, More Convenient 


ment at any desired point. Additional re- 
finements for the operator's convenience 
include a trough for recovering mercury... 
individual fluorescent lights for reading 
manometer and extraction chamber...a 
rack-type slide holder for raising and lower- 
ing leveling tube . . . clearly etched gradua- 
tions ... gas tight stopcocks, selected for 
taper and bore, which reduce wear... en- 


tire apparatus can be carried by one man. 


JL13590 Improved Van Slyke Manometric Appara- 
tus, as described with manometer tube, extraction 
chamber, leveling bulb, aspirator bottle, thermo- 
meter, cord and plug but without mercury. For 
operation on 115 volts, A. C. each 
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lew Light on the Peoples of Micronesia 


George Peter Murdock 
Department of Anthropology, Yale University 





ICRONESIA—a geographical and cultural 
area in the Pacific comparable to Poly- 
nesia, Melanesia, and Indonesia—comprises 

» Gilbert, Marshall, Caroline, and Marianas archi- 
jagoes, which stretch east and west approximately 
0 miles. Exeept for the Gilberts and the phos- 
ate island of Nauru, which are British, the entire 
», is administered by the United States. Guam has 
on subject to American rule since 1898. The rest 
the Marianas and all of the Carolines and Mar- 
lls, which formerly constituted the Japanese Man- 
ted Islands, have been administered under the 
nited Nations since World War II as the Trust 
rritory of the Pacific. 

The far-flung islands of the Trust Territory have a 
al land surface of less than 850 square miles, on 
hich live about 70,000 native inhabitants. Prior to 
> last war, scientific knowledge of these people 
pended primarily upon a German expedition in 
(08-10, supplemented by early explorers’ accounts, 
attered missionary reports, and a few leakages 
rough the “copper curtain” imposed by Japan. 


he available information was as inadequate for mili- 


ry and administrative as for scientifie purposes. 
his vacuum in knowledge has, within half a decade, 
lded to an abundance of detailed information per- 
ps unparalleled for any comparable area in the 
brid. How this has been accomplished is a story of 
peration between civilian anthropologists and the 
S. Navy, charged first with the conduct of war 
d then with administrative responsibilities in the 
ea, Which might well serve as a model for the col- 
poration of lay scientists and government agencies 
a political democracy. 
The first chapter in this story begins in 1943, when 
e Navy Department called upon a group of anthro- 
logists associated with the Cross-Cultural Survey at 
ale University to assemble and organize all available 
ormation on the area. With access to classified as 
ll as to published sources, and with full clerical as- 
stance and an adequate staff of Japanese translators, 
ls group prepared a complete and organized file of 
the information available, and between August 


M3 and April 1944 issued 5 book-sized handbooks 


mmarizing the material in a form readily usable 


y military government officers. ‘These Civil Affairs 


andbooks (OpNav 50E-1,4,5,6,7) are still the most 
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satisfactory and accessible sources of information 
about the islands prior to the American occupation. 

The second chapter begins after the close of the 
war, when the Navy found it necessary to replace 
reserve officers trained in military government with 
regular officers in administrative positions in the 
islands. It turned to Felix M. Keesing, professor 
of anthropology at Stanford University, for assist- 
ance in organizing and conducting a School of Naval 
Administration at that institution. Through this ad- 
mirably planned school have passed nearly all the 
officers who have subsequently been assigned to ad- 
ministrative posts in the Trust Territory. On the re- 
search side, the staff of the School has organized the 
information coming in from official reports and other 
sources and has incorporated it in revised editions 
of the Civil Affairs Handbooks, shortly to be issued. 

The third chapter opens with the awareness by the 
Navy, in 1946, that existing information was insuffi- 
cient for administrative purposes, particularly for the 
projected program of economic reconstruction. The 
U. S. Commercial Company, an RFC subsidiary, was 
asked to conduct an Economie Survey of the area. 
This was done under the direction of Douglas L. 
Oliver, an anthropologist, with a field staff which in- 
cluded a number of anthropologists—Leonard Mason, 
of the University of Hawaii, in the Marshalls; Wil- 
liam Bascom, of Northwestern University, in Ponape; 
Edward Hall, of the University of Denver, in Truk; 
and John Useem, of the University of Wisconsin, in 
Palau and Yap. The Survey staff spent two months 
in the field and produced a number of voluminous 
reports which, though largely unpublished, added ap- 
preciably to scientific knowledge and proved of great 
value to administrators. 

The fourth chapter—the last one thus far written— 
reflects the ultimate recognition by responsible naval 
officers, notably Adm. Chester W. Nimitz, Rear Adm. 
Carleton H. Wright, and Capt. William F. Jennings, 
that a fully satisfactory administration of the Trust 
Territory can be achieved only with complete knowl- 
edge of the peoples of the area. The National Re- 
search Council was asked to set up, through its Pacific 
Science Board, a Coordinated Investigation of Micro- 
nesian Anthropology (CIMA) and to invite the par- 
ticipation of American anthropologists in a large- 
seale program of field research. The Office of Naval 
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Research made a generous contractual appropriation, 
supplemented by a grant from the Viking Fund, Inc., 
and by contributions from various participating insti- 
tutions, and, in addition, the Navy provided trans- 
portation to and from the islands, abundant supplies 
from war surpluses, and maximum local facilities and 
assistance. 

With this support, the Pacifie Science Board has 
been able to send into the Trust Territory during 1947 
and 1948 more than 40 competent physical and cul- 
tural anthropologists, linguists, and geographers from 
22 major institutions. These scientists have worked 
intensively, for periods of from 3 to 12 months each, 
on 14 different islands: Guam, Ifalik, Kapingama- 
rangi, Kusaie, Majuro, Mokil, Nomoi, Palau, Ponape, 
Saipan, Tinian, Truk, Ulithi, and Yap. The expe- 
dition is certainly the largest, and probably the best 
equipped, in the history of anthropology. It will 
shortly result in the most complete, comprehensive, 
and up-to-date scientific coverage of the people of 
any cultural or geographical area of the world. 

In accordance with the policy of the Office of Naval 
Research, the results will be written up as contribu- 
tions to pure science, which will become the basis for 
future administrative programs. Specific reeommen- 
dations for local governmental changes have been in- 
vited in interim reports from the field, but final re- 
ports are to be neither censored nor oriented toward 
administrative objectives. The attitude and support 
of the naval personnel in Washington, Pearl Harbor, 
and Guam, and for the most part also in the field, have 
been scientifically unexceptionable as well as whole- 
hearted and cordial. 

The receptiveness of naval administrators to recom- 
mendations of the scientists for practical administra- 
tive changes has exceeded all expectations, as may be 
illustrated by a few of the experiences of the author 
and his associates on Truk. Restrictions on the im- 
portation of clothing, imposed on the assumption that 
the demand reflected missionary pressure to adopt 
European garb, were removed when it was pointed out 
that the natives require upper garments to prevent 
sunburn and to satisfy their own traditional concepts 
of decency. Superior chiefs were divested of their au- 
thority over marriage and divorcee when it was shown 
that they were abusing it, and control was returned 
to the elans concerned as of old. The inhabitants of 
two native villages, who had been moved from their 


i} These included the American Museum of Natural History, 
the Bernice P. Bishop Museum, the Chicago Natural History 


Museum, the Milwaukee Public Museum, the Institute of 
Ethnic Affairs, and the following universities: California, 
Chicago, Clark, Columbia, Connecticut, Harvard, Hawaii, In- 
diana, Michigan, Northwestern, Oregon, Pennsylvania, South- 
ern California, Stanford, Sydney, Wisconsin, and Yale. 
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homes near the naval base, were allowed to ,, 
when the resulting complications under the abori: 
system of land tenure were pointed out, thus te, 
ing a major source of irritation. The native polit 
hierarchy, which has been complicated by increas, 
the number of levels from 3 to 6, creating difticy 
in official communication and increased opportyyi 
for petty tyranny and corruption, is currently }, 
simplified to accord better with needs and » 
custom. To institute further reforms and adjy 
ments, one of the anthropologists, Thomas F’, Glajy, 
was retained for an additional year as adviser to, 
island administration. (Similar posts have gy} 
quently been created in Palau and the Marshalls) 
In consequence of this record of cooperation | 


tween the Navy and civilian anthropologists, Angi 


cans may feel reassured that their obligations to 
United Nations are being satisfactorily earried oy 
the local level in the Trust Territory. The pring 
danger is that comparable relations with social sg 
tists may not be maintained in Washington by ( 
gress and its advisers in the preparation of legislati 
for the future government of the islands. 

Despite good will and intelligence on higher ; 
lower echelons, maladministration is likely to result 
legislation ignores certain fundamental facts about { 
area. The most important of these are enumers) 
below in the hope that they may receive wider req 
nition. 

(1) The Guamanians and the Chamorros of { 
other Marianas Islands form an indivisible cult 
unit. That our administrative authority over the 
derives from different sources does not justify imp 
ing serious restrictions upon communications, tray 
and migration between them. 

(2) The inhabitants of the Marianas have had ini 
mate contact with European civilization for some % 
years, and have attained a level of culture comparall 
to that of the Filipinos. They are therefore real 
for a maximum measure of self-government. 

(3) The inhabitants of the Caroline and Marsh 
Islands are still primitive peoples in all essenti 
respects. They are far, indeed, from being ready 
accept our own complex legal and political insti 
tions and make them work satisfactorily. Theirt 
ditional governments still operate reasonably well #! 
ean be transformed into democracies in the mode 
sense only through a long evolutionary process. 

(4) The Caroline and Marshall Islanders are by! 
means homogeneous, but fall into a number of diva 
cultural and linguistic groups with very different ne 
and attitudes. The Palauans are progressive # 
eager to adopt Western ways. The Yapese are ul 
conservative and deeply suspicious of foreigners. 


Trukese desire material advantages but are <atisi! 
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: , their traditional social structure. * The Pona- groups according to a single inflexible formula would 
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ns, the Kusaians, the Marshallese, and the Poly- invite disaster.. Legislation respecting them should 
IS Yep ‘an inhabitants of Kapingamarangi and Nukuoro be confined to establishing a neutral and humane over- 
Political equally distinct and divergent attitudes and all policy, allowing great latitude to local adminis- 
Neregs) | cultures. An attempt to administer these varied _trators in adapting it to variable needs and conditions. 
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hod Prices in Palo Alto 





J. Murray Luck 
Stanford University, California 









































nN 1944 A REPORT ON FOOD PRICES in Palo 2.04 gm of phosphorus, 20 mg of iron, 15,000 units 
Alto, California, was published in Science (Au- of vitamin A or its equivalent, 160 mg of ascorbic 
gust 11, pp. 124-125). These surveys, annual in acid, 370 units of vitamin D, 1.4 mg of thiamin, and 
practer and initiated in 1939, have continued to be 2.7 mg of riboflavin. These values refer to the food 
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YTincinallm de, Since it is possible that the results of the sur- as purchased and should be reduced by probably 10% 
al sci may be of more than local interest, the later data to reflect the values for food as consumed. The list 


by Cale now presented for publication. of foods, per adult per week, is as follows: 
“isliti@Tt might first of all be pointed out that Palo Alto 
















. mal! university town, now having « population TS Bia Sweet potatoes .1 Ib 
= F eae , ; : Oatmeal ................... eas Peeters... § ** 
about 22,000. The town is a typical university GQ inmeal _. , «6 Cabbage... 2 ** 
result munity except for those engaged in business in gyugar 12 ¢ Sidtees - aC 
bout HMB Francisco, some who are retired, and quite a small Milk 34 qts Carrots... 1 « 
Merl@oportion of the whole who are employed by indus- Cheese ............... $ Ib Pa 1 « 
T Ges in Palo Alto and adjacent communities. Most Butter gue Canned corn... } ** 
the residents, it may be concluded, are engaged in Eggs (large, Oranges .............. _ 
of WE ities that center about Stanford University. grade A) ........ as Apples ....... 1“ 
The survey of food prices referred to here has been Lard ._ fe Bananas ance Oy 
er the ; : , een £ «8 Dried prunes ........ a «8 
nde among the retail stores in Palo Alto, in all cases 
mp4 : - Beef chuck roast 24 ‘‘ Canned peaches..} ‘‘ 
a the third or fourth week of May. Te a 1“ 
| ar the same items were priced. To give a proper 
ad it ighting to the list, the quantities of various food- Five stores were included in the 1939 survey, 6 in 
a iis required for a “liberal” diet were used. The 1940, 7 in 1941, and 9 in 1942 and subsequent years. 
nal st of such a diet was determined for one week’s Three of the stores in the 1939 list and four in the 
a uintenance of an adult man engaged in moderate subsequent lists are members of chains. A large co- 
bysical activity. It is recognized, of course, that operative store was included. All small stores were 
‘arshiey different “liberal” diets could be devised, though deliberately omitted as well as one or two stores which 
conti YOuld be characterized, according to present con- cater to luxury trade and are recognized as atypical 
»ady eS by being comparatively low in potatoes and with respect to distribution costs and retail prices. 
‘nati ghly processed cereals and comparatively rich in so- In the case of canned goods, the cheapest brands 
sir teed high-quality protein foods. The particular diet were priced. It is believed that the nutritive quali- 
el] aqme’ We have priced contains an abundance of dairy ties were reasonably comparable. To obtain maximum 


nodemmeoducts, fresh fruits and vegetables, and high-quality economies in purchasing, quantity prices (up to 10 
| oteins. It is not, however, a “luxury” diet. Differ- lbs) were used whenever feasible as the basis for the 
by ees in regional dietary practices or in availability calculations (see Table 1). 


jive (00dstuffs would permit many variations without The increases reported since 1939 are not to be 
| nedfmme'ous trespass upon the limiting characteristics of considered as indicative of the extent to which the cost 
e wm eral diet. The particular foods about which these of living has increased. This is because cost-of-living 
ultem™me’veys have centered would provide, per day, ap- indices include many items other than food and also 


; oximately 3,100 Cal, 137 gm of fat, 318 gm of car- because “liberal” diets are low in cereal products 
tit lydrate, 107 gm of protein, 1.36 gm of calcium, (which have increased the least) and rich in fresh 
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vegetables, fruits, fish, eggs, dairy products, and meat 
(which has increased the most). For example, while 
bread, oatmeal, and milk have approximately doubled 
in price since 1939, the present prices of beef and 


TABLE 1 


Percentage 
increase 
over 1939 





Average cost 


Year at retail price 








$2.28 
2.28 0 
2.96 30 
3.59 57 
4.72 107 
4.26 87 
4.26 87 
4.40 93 
5.96 161 
6.81 199 


1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 





tinned salmon are about 44 times those of 1939. 
Cheese, butter, eggs, and fresh vegetables are about 3 
times as costly as in 1939. Table 1 gives the cost of 
the diet as listed. 


Prices use! for carrots and beets are those for 4 
trimmed vegetables and represent strictly the Cost 
the edible portion. It is unfortunate that jp | 
cases retail stores continue to sell these by the }), 
rather than by net weight. 

Since fortified margarine is now to be regarde4 
an acceptable substitute for butter and tinned y,, 
erel is considerably cheaper than tinned salmon, ey 
though somewhat lower in vitamin A, we have deci, 
in the future to substitute these two items for by 
and tinned salmon, respectively, in these dietary sy 
veys. The hamburger now available locally, appy 
to be of higher quality than that sold in 1939, altho 
in composition it is not yet satisfactorily defins 
Nonetheless, it is widely consumed. If the lig 
foods published above were to be amended by ; 
replacement of butter, salmon, and chuck roast 
beef with margarine, tinned mackerel, and hamby mm 
respectively, the cost of the liberal diet would ; 
from $6.81 to $5.53 for 1948. 

The assistance of Barbara Davey in collection y 
compilation of the data is gratefully acknowledged, 





Diversity of Amino Acids in Legumes 
According to the Soil Fertility 


V. L. Sheldon, Wm. G. Blue, and Wm. A. Albred 


University of Missouri, Columbia, Miso 





GRICULTURE IS CONCERNED WITH the 
synthesis of food. Our ultimate goal in this 
industry has always been the increase of pro- 

duction, i.e. greater numbers and more pounds, per 
acre. Too often only such physical attributes of the 
products—even of people—are of prime consideration 
when some other criteria are of more fundamental 
importance. We neglect the quality of our food prod- 
ucts and continue to measure our output only in 
bushels and tons per acre. 

In accordance with the long-held belief that a spe- 
cifie crop is of value because it produces much bulk, 
we have imported many exotie plants in the hope of 
maintaining a high level of food production. While 
watching the delivery of bulk, we have kept up the 
synthesis of calorie compounds. by plants, but much 
of their capacity to synthesize proteins has been lost. 
For these latter, or body-building, substances, more 
than good weather is necessary; plants, like animals, 
ean be said to be, and to behave, only according as 
they are nourished via the soil. 
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When the soil fertility declines, our attempts 
adapt crops to this lower level of plant nutrition} 
come a fallacy in terms of the demands of the anin 
diet. Of the many requirements of any diet, prota 
presents itself for first consideration. In the produ 
tion of healthy animals the major problem is this a 
of obtaining sufficient protein of the quality c 
mensurate with nutritional demands. Just as the fw 
nace must be constructed prior to its service in « 
suming fuel, so must the animal use proteins t» bul 
its body prior to any consideration of its expenditi 
of energy. In the animal the mere hanging on of! 
is much of a luxury performance to which we have! 
wantonly subscribed. In agriculture we must bec 
concerned with the biosynthesis of the building stom 
of the body, namely, the amino acids, making up " 
proteins and not be content to adopt as our criterl 
the photosynthesis of the carbohydrates composing 4 
plant bulk. | 

While this plant bulk may reflect other factors ' 
the environment, we have been able to trace many" 
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€ for. nutritional problems to the effects of the ash con- 




























© Cost MEE ents coming via the plant. These soil-borne 
in gl ients control plant metabolism more than we yet 
he big reciate. Biosynthesis requires these inorganic ele- 

- BBats, not only to catalyze various reactions within 
rarded plant, but also to fashion and to build its strue- 
od mai, In turn, animals depend on the plants to syn- 
1On, eqllmize the protein constituents for them. Herein lies 
> decid vital function of the soil. According as the dif- 
© bull nt soils deliver divergent quantities of the inor- 
‘ary gill ic elements, SO we experience the pattern in the 
Appel lovical array Of the plant species. Each species 
althoufili™ resents a different organic composition according 


defndfmR ihe differences in the soil fertility. 
> list 
| by f 
roast 
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TABLE 


In order to determine what fertility elements might 
be the cause of these diversities, alfalfa was grown on 
a single soil given treatments of the separate trace 
elements, manganese and boron, and a mixture of 
these with some others, as supplements to the common 
fertilizer elements caleium, phosphorus, and potas- 
sium. Wide diversity in the amino acid array in the 
protein could searcely be expected when relatively 
small amounts of these trace elements are applied on 
the surface of the soil. Yet the quality of the alfalfa 
protein in terms of its constituent amino acids was 
modified by these soil treatments, as shown in Table 2. 
While a marked diversity manifested itself in the case 
of each amino acid, the methionine content varied 
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AMINO ACID CONTENT OF LESPEDEZA HAY ACCORDING TO DIFFERENT SOIL TYPES AND TREATMENTS 
(Per Cent Dry Weight) 








Isoleu- Methio- 








ud ff Soil type and treatment Valine Leucine Arginine pat os ee: Lycine Sake aH 
Hon a Ron—tHORtOE 2 ciacs@nece 895 1.055 .646 875 .632 .294 .992 2.08 .092 
1eed, untreated ........ 917 .978 429 843 569 205 .943 1.67 .086 
htonia—treated ........ .922 1.038 451 .842 .625 279 872 1.63 .OT7 
untreated ...... .780 1.014 .329 .306 .544 181 .878 1.68 .OT7 

itnam—treated ......... 1.023 1.280 716 .362 639 244 894 1.89 084 
UNtPORUIE oes .986 1.289 .563 503 .606 220 1.007 2.26 .080 

ndy—treated ......... 1.010 1.174 .627 .367 .690 .196 797 2.00 .O79 
untreated ....... 1.137 1.460 456 881 671 195 .938 2.00 .082 
rksville—treated ...... .853 1.025 340 .889 585 .258 -930 1.59 O76 
untreated 941 .356 557 215 870 1.38 O74 


1.199 367 




















In some recent studies, lespedeza was grown on 5 
tlying experiment fields with 5 different soil types 
presenting the 5 major soil regions of Missouri. 
ke protein quality of this crop in terms of the dif- 
rent amino acids was assayed by using the newer 
crobiologieal techniques. The diversity in the 
ants’ contents of these constituents of the protein 
lecule manifests itself in going from one soil to 
other, as shown in Table 1. Here, in terms of the 





most widely of all the amino acids measured in this 
study. Seemingly these results substantiate the hy- 
pothesis that these two trace elements, namely, man- 
ganese and boron, function in the conversion of the 
carbohydrate into protein. 

The data in these two tables illustrate well the wide 
variations in concentrations of these amino acids be- 
eause of (a) differences in the crops and (b) differ- 
ences in the fertility of the soils. Since the need to 


TABLE 2 


AMINO ACID CONTENT OF ALFALFA Hay ACCORDING TO SOIL TREATMENTS WITH TRACE ELEMENTS 
(Percentage of Dry Leaves) 












Isoleu- Methio- 








Plot No, Treatment Valine Leucine Arginine aileti- Three Trypte- Lycine ; ; 
dine nine phane E cine nine 
1 CO As. Sb owls GdieaS a we 2.19 4.37 0.380 0.654 0.862 0.546 1.57 2.64 0.100 
2 Calcium and manganese ... 2.40 4.89 0.434 0.807 0.954 0.640 2.12 3.63 0.242 
8 Calcium and boron ....... 2.13 5.55 0.418 0.726 1.071 0.856 2.13 4.09 0.173 
4 Calcium and mixture* .... 2.59 5.24 0.415 0.835 1.014 0.670 1.87 3.44 0.229 








* Mixture of cobalt, copper, zinc, manganese, and boron. 


up tt 
iterimality of the protein produced through biosynthesis 
ng ty the plant, we have a more significant yardstick by 


hich to measure our agricultural production aecord- 
ors Be to the different soils, to say nothing of the dif- 
ny erent products themselves. 
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grow protein is greater than that of growing carbo- 
hydrates, both for man and animals, here is the sug- 
gestion that we should use a more critical measure of 
our agricultural production—the quality of it accord- 
ing to the fertility of the soil. 






























A more critica] examination of the final crop prod- 
ucts is needed. We need to measure not only their 
physical attributes as bushels and tons but also the 
amount and quality of their protein, thereby giving 
fuller consideration to the fertility of the soils on 
which the products were grown. The diversity of the 
amino acids within these crops demonstrates clearly 
that the fertility level of the soil determines our agri- 
cultural production in terms of the protein output, 


which is much more significant than its commonly, 
sidered control in terms of only bushels and ton), 
When the national food problem is now pop 
larger, we believe it is high time to adopt this 
criterion by which to view and direct the 
business that is agriculture. 


Encouragement of these studies by the support of x 
and Company is gratefully acknowledged. 





AAAS Centenary—A Preliminary Report 


J. M. Hutzel, Assistant Administrative Secry, 





PLETION of the first 100 years in the history 

of the AAAS and followed by a few days the 
week-long eventful celebration of the 100th anniver- 
sary meeting in Washington, D. C. It is estimated 
that more than 5,000 persons attended the various 
sessions and functions. Registration, required for 
attendance at the morning symposia, was Officially 
tabulated at 2,000, more than half of this number 
having registered in advance. Unlike previous meet- 
ings of the Association, with 60 or more sections and 
societies organizing as many as 360 sessions, the 
Centennial Meeting was comprised of only 14 technical 
symposia and 19 evening lectures. Each symposium 
consisted of three papers, augmented by a panel of 
two or three discussants. These sessions ended with a 
question period during which the audience submitted 
written questions to the speakers. It was the con- 
sensus of the chairmen that audience participation 
was enthusiastic and contributed much to the high 
success of the meetings. 

The afternoon tours were among the major at- 
tractions of the Centenary. In every case the number 
wishing to participate in the tours exceeded expecta- 
tions, and with one exception approached the capacity 
of the cooperating institutions to handle visitors. 
Chartered buses carried 300 to the Agricultural Re- 
search Center at Beltsville, Maryland; more than 
500 to the National Institutes of Health and the 
Naval Medical Center; 180 on the circulating tour 
to the Geophysical Laboratory and the Department 
of Terrestrial Magnetism of the Carnegie Institution 
of Washington and the National Bureau of Standards. 
An additional busload of sightseers spent an entire 
afternoon at the Bureau of Standards, and many more 
participated in the “open house” activities sponsored 
by this institution on Friday, September 17, the final 


5 rusts. 20, 1948, MARKED THE COM- 
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day of the meeting. The national defense tours to4 
David Taylor Model Basin, at Carderock, Maryly 
and to the Naval Research Laboratory by way of{ 
National War College, were participated in by 
and 88 persons, respectively. That the tours w 
interesting and stimulating was generally acclaiy 
and the administrative officers of the Associa 
warmly acknowledge the generous cooperation of { 
participating laboratories in accommodating visit 
scientists. All the host institutions weleomed the; 
spection of those assembled for the occasion of { 
Centenary, and many scientists who could not t 
the formal tours found time to make a leisurely suv 
of research activities related to their special intered 
An outstanding exhibition of the investigations ¢ 
ried on by the Division of Biology and Medicine 
the Atomic Energy Commission was on public disp 
in the Statler Hotel during the week of the Centena 
Special exhibits illustrated isotope distribution, i 
inducement of mutations by radiations, instrumet 
tion, and methods of safeguarding the health of « 
ployees engaged in atomie research. By operill 
instrument controls, visitors were able to detect ¥ 
Geiger counters radioactivity in inanimate and & 
mate subjects, e.g. a bar of uranium and frogs 
tabletop pond. Automatic devices demonstrated 
shielding effect of several materials against the dill 
ent emanations of a variety of radioactive substat 
This exhibition, prepared under the direction of ! 
James H. Jensen, chief of the Biological Brancl 
the Division of Biology and Medicine, proved 
one of the principal attractions of the meeting. 
The opening session on Monday evening, Septem 
13, in Constitution Hall was addressed by the Pre 
dent of the United States and Dr. Shapley, retit! 
president of the AAAS. It is customary for! 
president of the AAAS to deliver an address bell t 
of 2 
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Only _illile general assembly of the meeting held the year voted to political conventions.” Quincy Howe, CBS 
1 tonns owing his retirement from office, and on this oceca- news analyst, presented a daily feature throughout the 
W bel 1 Dr. Shapley spoke on “One World of Stars.” week of the meeting entitled, “You and Science.” 
this : 3 address was illustrated in part by moving pictures Other CBS programs included: “Adventures in Sci- 
; eruptions from the surface of the sun. The recep- ence,” moderated by Watson Davis, director of Science 
nheld later that evening in the Pan American Union Service; “The Peoples Platform”; and late evening 
siding attracted several thousand members and news commentaries devoted exclusively to the meet- 
yistered guests. Those in the reeeption line in- ings. In addition to broadcasts originating with the 
ded Dr. and Mrs. Shapley, Dr. Stakman, and Dr. networks and with the local stations, a number of 
j Mrs. Sinnott. Refreshments were served m the outstanding telecasts were aired by WTTG, Dumont 
|| of the Americas, and guests found pleasant re- television station; WNBW, NBC television station; 
ration in the beautiful open-air gardens behind the and WMAL-TV, ABC television station. These in- 
riding. Musie was provided by the U.S. Air Force cluded “Learning and Growth,” with Arnold Gesell, 
und, and floral decorations were arranged through Yale University; “Mapping the News,” with Kirtley 
e courtesy of the U. S. Botanie Garden. Mather, Harvard University; “Solar Prominences,” 
The evening sessions were open to the general pub- with Leo Goldberg, University of Michigan; and 
»and in nearly all eases attracted capacity attend- “Event of the Week,” with Harlow Shapley, Harvard 
Urs to ce, Programs sponsored by the Association and University. 

Maryluf&. National Geographie Society and the Association The proceedings of the Centenary were well dis- 
‘ay of Md the Society of the Sigma Xi were particularly tributed to the public under the able direction of the 
in by ppular due in part to the high reputation these joint AAAS press director, Dr. Sidney 8. Negus, of the 
Urs Waictures have attained at previous AAAS meetings. Medical College of Virginia. According to Dr. Negus, 
ACcliinga “What Hope for Man,” subject of debate for the approximately 180 newspaper and magazine repre- 
Ssocii@@M™.ji-known radio forum presented weekly by The sentatives reported the meetings. One well-known 
on of fown Hall, Ine., was broadeast on Tuesday evening, science writer found that he “had difficulty in cover- 
visi eptember 14, as one of the special events of the meet- ing the Centenary thoroughly and doing justice to all 
ad the j gy. A report from the corporation’s New York the fine speakers.” Small wonder that the usual type 
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mn Of Mice states that respondents to the program were of AAAS meeting with its thousands of papers calls 
not WRvided almost equally into diametrically opposing for very close cooperation between authors and rep- 
ly ‘u"@mmps. “One group has been stirred to express their _resentatives of the press in the proper interpretation 
inlereithusiastie praise in an abundance of superlatives. of science to the public! 


Lions @ ey all feel that this discussion surpassed all previ- In general, the Centennial Meeting was a great suc- 
dicine Gus ‘Town Meetings,’ and some of them insist that it cess—a success prompted to some extent by the ocea- 
¢ dispias the most vitally important program ever broad- sion itself. The following are typical excerpts from 
enientimst. One teacher was so impressed that he has de- letters received in the Washington office, the first by 
tion, WBided to give a copy of the transeript to each of his a speaker and the second by a science writer: 

rumeni@udents and then offer a $50 prize for the best essay 


, : I enjoyed the meetings very much, and I hope the 
h of in the subject. 


AAAS will continue to make its meetings of this inte- 


peril “Those who are eritical of the program all have the grating and cross-diseiplinary type. There is not much 
‘ect Wilentical complaint—that there were no representa- need for an organization which simply duplicates the 
and ‘eves of religion to diseuss a question which they feel work of the specialized societies. But there is great need 
ogs Ian be answered only by religion. for an organization for intellectual trading among spe- 


ated W% “There was particular interest in the question asked _ cialists. 

e (lame arding what children should be taught, and a num- So far as I was concerned, it was the best AAAS 
pstant@ier of listeners have given their answers to the query. meeting I’ve attended in 16 years, and I’ve not missed 
| of MMBelief in God, how to search for truth, and practical ™#@"V- 

‘anch @™sychology have been mentioned most often.” Problems resulting from the growing size of the 


d to The growing interest of the radio industry in pre- annual meetings of the Association and the high eost 
g. nting programs of true educational merit is reflected of operations have led to much debate, among its 
ptemi@am the steadily increasing coverage given the postwar officers, as to the kind of meeting the AAAS ean or- 
e Pragmmeetings of the Association. Mr. Irving Gitlin, rep- ganize in the best interests of science. The search for 
retiigmmesentative of the Columbia Broadcasting System, a satisfactory solution is reflected by a resolution 
for Giptates that in his opinion network programs devoted passed at the Centenary directing that the Council 
; belo the AAAS Centenary by CBS “represent coverage be polled as to the type of meeting the Association 

fan organizational meeting second only to that de- should plan following the New York meeting. The 
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alternatives to be voted upon are: (1) to continue as 
in the past with no change; (2) to adopt the con- 
ference type of meeting, without provision for special- 
ized activities of the-sections and affiliated societies; 
(3) to alternate the two types of meetings. 

The New York meeting, to be held from December 
26 to 31, 1949, will be conducted in the same manner 
as the last Chicago meeting. The affiliated and as- 
sociated societies are cordially invited to meet with 
the Association. It may be necessary to prorate ses- 
sion rooms in such a way as to insure the housing of 
related societies in the same or closely adjacent hotels, 
since this meeting promises to be the largest in the 
history of the Association. 

The achievement of a meeting notable for its har- 
monious progression of events and atmosphere of ac- 
complishment and good will may be traced to a large 
extent to the efficient operations of the local com- 
mittees. In September of 1947 the heads of 40 
educational and cultural institutions in the Washing- 
ton area named representatives to a Centennial Plan- 
ning Committee, which in turn appointed a subcom- 
mittee charged with formulating host plans and 
policies for the Centenary. The members of this sub- 
committee ineluded Dr. Waldo Schmidt, Smithsonian 
Institution; Dr. Lloyd Berkner, Carnegie Institution 
of Washington; Cdr. J. O. Baker, David Taylor 
Model Basin; and Col. W. R. Wolfinbarger, The Na- 
tional War College. These men, in cooperation with 
the administrative officers of the Association, out- 
lined the establishment of local committees and their 
functions. The chairmen and subchairmen who ac- 
cepted invitations to bear the principal responsibili- 
ties for carrying out the many time-consuming com- 
mittee tasks were: Equipment, E. G. Stanley Baker, 


Catholic University of America; Patrons, Danie) ; 

land, American Security & Trust Company; Pybj« 
Austin H. Clark, Smithsonian Institution, Assisted 

Watson Davis, radio chairman, and Gordon yy 

television chairman; Reception, Alexander Woety, 
Smithsonian Institution; Afternoon Activities, Rp 
mund L. Zwemer, National Academy of Scieny 
Registration, Elmer L. Kayser, George Washing, 
University; and Transportation, V. D. Long, 
tional War College. Registration personnel wag 4, 
nished through the courtesy of the Greater Nation 
Capital Committee. 

To help defray the costs of the local committe 
AAAS members residing in Washington and j 
suburbs were asked to volunteer their services dy; 
the meeting or to contribute a small sum toward g, 
penses incurred by the host committees. Approy 
mately 300 of the total 1,429 local members made og 
tributions amounting to $883, and 68 volunteered 
help. Those who offered to render personal assistay 
helped staff the information booth at the Statler Hog 
or aided members of the equipment committee in » 
lecting the written questions from the audiences at ty 
morning symposia. For a most noteworthy meeti 
on the oceasion of its 100th anniversary, the Assog 
ation is indeed grateful to those named who served 
the various committees and to the many unnamed en 
tributors and volunteers. 

This preliminary report of the Centennial Celeb 
tion will be followed by a summarized proceedings of 
the Centenary in the November 26 issue of Science 
Many of the anniversary papers will be published i 
Science and The Scientific Monthly, and present pian 
eall for the publication of the symposia in special 
volumes during the forthcoming year. 





Obituary 





Arthur Gordon Ruggles 
1875-1947 


Arthur Gordon Ruggles, professor emeritus of ento- 
mology and economic zoology at the University of 
Minnesota, and for 25 years State entomologist, died 
December 23, 1947, in Professional Center hospital, 
Montgomery, Alabama, at the age of 72 years. Since 
his retirement, his home had been in Union Springs, 
Alabama. 

He was born May 30, 1875, in Annapolis Royal, 


Nova Seotia. He was graduated from the Truro 
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(Nova Scotia) Normal School and from the Trum 
Agricultural School. After teaching for a time i 
the Provincial schools, he entered the College of Agt 
culture of Cornell University ana was granted the 
B.S.A. degree in 1901. His graduate work in enlt 
mology was interrupted, but he returned to complet 
his work for the A.M. degree in 1904. 

In 1902 he joined the staff of the University d 
Minnesota, where he remained for 41 years, first “i 
assistant professor of entomology and assistant to tht 
State entomologist (1902-13) and then as associtle 
professor (1913-18), professor and, succeeding F.L 
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ashburn, State entomologist (1918-43). During 
e year 1912-13 he served as entomologist of the 
mpnsylvania Chestnut Blight Commission. In 1940- 
he was chairman of a committee requested by the 
reau of Entomology and Plant Quarantine to eval- 
ite the work on control of the gypsy moth. 

Prof. Ruggles was an outstanding teacher who was 
er ready to aid his students in their problems, 
nether scholastic or personal. Many of the leaders 
» agriculture throughout the state recall with deep 
ppreciation their contacts with him during their stu- 


iste, 






5 





ont days. 
Responsible for details of regulatory work, as he 


4s almost from the beginning of his appointment at 
finnesota, his approach was primarily that of an 
jueator rather than as an officer of the law. Gen- 
inely interested in the problems and frank and open 
» his approach, he won the cooperation of those 
ith whom he had to deal. This was manifest in his 
nforeement of the State Nursery Inspection laws, in 
e development of the bee inspection work, and in the 
rchard clean-up campaign which he initiated in co- 
peration with the growers. 
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Prof. Ruggles was a member of the AAAS, the 
American Association of Economic Entomologists 
(president, 1923), and the Entomological Society of 
America (first vice-president, 1937) and was perma- 
nent president of the International Great Plains Ento- 
mological Conference from 1935 to 1946. He had a 
genuine love for growing plants and was an active 
member of the State Horticultural Society. 

Although he published numerous papers in the 
Journal of Economic Entomology and in various 
agricultural and horticultural journals, his chief con- 
tributions were in the form of timely bulletins and 
circulars of the Minnesota Agricultural Experiment 
Station and in the Reports of the State Entomologist. 
As a colleague, Arthur Ruggles was always consulted 
on departmental matters, for his prime consideration 
was the best interest of the department rather than 
sectional. Through his friendly nature, his live in- 
terest in entomological problems, and his cooperative 
spirit he won a host of friends who mourn his 
departure. 

WiuiaM A. RILEY 
University of Minnesota 
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Raymond A. Paynter, Jr., zoologist 
bf the Peabody Museum of Natural 
History, Yale University, has left on 
h one-man scientific expedition to the 
ueatan Peninsula, British Honduras, 
ind Guatemala. Mr. Paynter’s objec- 
tive will be the collection of more than 
1,000 bird and mammal specimens 
tom little-known areas of Middle 
America during the next 6-8 months. 
in addition to his zoogeographie stu- 
lies, Mr. Paynter plans to investigate 
he ancient Mayan Indian ruins and to 


at the University of Nebraska, has 
become professor emeritus of zoology. 
He will continue to live in Lincoln. 


G. E. F. Lundell recently retired as 
chief of the Chemistry Division, Na- 
tional Bureau of Standards, a position 
he has held since 1937. Dr. Lundell 
will remain on the Bureau staff as 
consultant to the Division. Edward 
Wichers, former assistant chief, has 
been appointed Division chief, while 
William Blum, former head of the 
Electrodeposition Section, will become 
the new assistant chief. 


Theodore L. Jahn, formerly asso- 
ciate professor of zoology at the State 
University of Iowa, has recently been 
appointed professor of zoology at the 
University of California, Los Angeles. 


Agr-@i@record his findings in motion-pi 
d thefmmtlm and phebidilite, The Yale Ma. cate Spaulding ere — 
cing America Expedition is being it in charge of the field laboratory, 
iplet becty of aia ra a Division of Forest Pathology, Bereee 
f Paynter, who will use the par ie — eas a 
ty 0 materials of his trip for a Ph.D. dis- tural Engineering, USDA, at New 
st Msertation on the soogeography of the Haven, Connecticut. Dr. Spaulding, 
o the MR Yucatan a who this year received a Distinguished 
veiate Service Award from the USDA for 
PL David D. Whitney, professor and his unusually productive research and 
chairman of the Zoology Department outstanding contributions to the 
, 108 
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science of forest pathology, will con- 
tinue special lines of work for the 
Bureau as a collaborator. J. R. Hans- 
brough has succeeded Dr. Spaulding 
as head of the Division’s laboratory 
at New Haven. 


Albert Einstein, of the Institute 
for Advanced Study, Princeton, New 
Jersey, has been elected to serve on 
the Advisory Board of Roosevelt Col- 
lege, Chicago. 


J. Roy Doty, a member of the staff 
of the American Dental Association 
since 1943, has just been made director 
of the Association’s Bureau of Chem- 
istry. In his new position Dr. Doty 
will be in charge of research in the 
Association’s laboratories in Chicago, 
where various chemicals and drugs 
used by the dental 


examined. 


profession are 


Frank D. Fackenthal, formerly pro- 
vost and acting president of Columbia 
University, has been named educa- 
tional consultant on college adminis- 
trative problems during the coming 
year for the Carnegie Corporation of 
New York. According to Charles Dol- 


lard, president of the Corporation, 
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Dr. Fackenthal will visit campuses 
throughout the country and will also 
be available for consultation by ap- 
pointment at the Corporation’s New 
York headquarters, 522 Fifth Avenue. 


Alfred Lewin Copley, of the De- 
partment of Biology, New York Uni- 
versity, has been giving a series of 
lectures in Holland. These included 
‘*Rheological Problems in Biology,’’ 
presented before the International 
Rheological Congress at Scheveningen ; 
‘Theories of Intravascular Blood Clot- 
ting,’’ given at the University of 
Leiden; and ‘‘ Mechanisms of Hemor- 
rhage and Hemostasis,’’ presented at 
the Genootschap ter Bervordering van 
Natuur-, Genees-, en Heelkunde in 
Amsterdam. 


Elizabeth Roboz, formerly of the 
Sugar Research Foundation, Cornell 
University, has joined the Food Re- 
search Laboratories of the Stanford 
Research Institute. 


Donald Flanders recently joined 
the staff of the Theoretical Nuclear 
Physics Division, Argonne National 
Laboratory, as a senior physicist. Dr. 
Flanders, formerly of the Theoretical 
Physics Division at the Los Alamos 
Scientific Laboratory, had been asso- 
ciated with New York University from 
1929 through July 1948. 


Roy L. Swank, formerly of the 
Department of Neurology, Harvard 
Medical School, was recently appointed 
assistant professor of experimental 
neurology in the Department of Neu- 
rology and Neurosurgery at McGill 
University. Dr. Swank will conduct 
a program of experimental and clinical 
research on multiple sclerosis and re- 
lated problems at the Montreal Neu- 
rological Institute. 


Grants and Awards 


The Albert and Mary Lasker 
Foundation 1948 awards to a group 
of three scientists and four public 
health administrators were recently 
made public at a meeting of the New 
York Academy of Medicine by George 
3aehr, chairman of the committee of 
the American Public Health Associa- 
tion that selected the recipients. For- 
mal presentation of the awards will be 
made during the meeting of the Amer- 
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ican Public Health Association in Bos- 
ton on November 11. 

Individual scientific awards, con- 
sisting of $1,000 and a gold statue, 
will be made to Selman A. Waksman, 
of Rutgers University; Rene J. Dubos, 
of the Rockefeller Institute; and Vin- 
eent du Vigneaud, of Cornell Univer- 
sity Medical College. Dr. Waksman 
and Dr. Dubos were jointly cited for 
their studies of the antibiotic proper- 
ties of microorganisms in the soil. 
Dr. Vigneaud was cited for his contri- 
bution to the chemistry of vitamins 
and nutrition and for leading a re- 
search team that first produced a syn- 
thetic penicillin. 

Awards for administrative achieve- 
ment go to Martha M. Eliot, of the 
U. 8S. Children’s Bureau, Washington, 
D. C., and to Rolla E. Dyer, of the 
National Institutes of Health. Dr. 
Eliot will be honored for organizing 
and operating medical centers for the 
families of servicemen during the war, 
while Dr. Dyer is cited for his work 
in allotting medical research funds. 
For its efficient program of medical 
eare for veterans the Department of 
Medicine and Surgery of the Veterans 
Administration will receive the Group 
Award, consisting of a silver statuette, 
with particular honor to Paul R. Haw- 
ley, former medical director, and Paul 
B. Magnuson, present medical director. 


The Chemical Industry Medal for 
1948, conferred annually by the Amer- 
can Section of the Society of Chemica] 
Industry for outstanding application 
of chemical research to industry, will 
be presented to James A. Rafferty, 
vice-president of Union Carbide and 
Carbon Chemicals Corporation, New 
York City, at a dinner meeting in the 
Waldorf Astoria Hotel, New York 
City, on November 5. Mr. Rafferty 
was cited particularly for his leader- 
ship in developing the billion-dollar 
synthetic aliphatic industry, strategic 
field of chemical production vital to 
the national economy. During World 
War II, Mr. Rafferty was executive 
officer in charge of the Union Carbide 
operations in connection with the Gov- 
ernment’s synthetic rubber and atomie 
energy projects. 


Harold M. Chase, director of re- 
search and superintendent of dyeing 
at the Dan River Mills, Inc., of Dan- 


ville, Virginia, was recently ), 
winner of the 1948 Olney Away, 
outstanding achievement in the 4, 
of textile chemistry. Presentatio, 
the medal to Mr. Chase wil] take p, 
during the 27th national annyq , 
vention of the American Assoeiag 
of Textile Chemists and Colorists ,, 
being held in Augusta, Georgia, 


The School of Mathematics, Ing 
tute for Advanced Study, wil) 
eate a small number of stipend; 
gifted young mathematicians , 
mathematical physicists to enable th 
to study and do research work 
Princeton during the academic y 
1949-50. Candidates must have sin 
evidence of ability in research » 
parable at least with that expected 
the Ph.D. degree. Blanks for ay 
cation may be obtained from { 
School of Mathematics, Institute { 
Advanced Study, Princeton, \ 
Jersey, and are returnable by Feby 
ary 1, 1949, 


The National Committee , 
Award for Grants-in-Aid from { 
Sigma Xi Research Fund has » 
nounced the following grants amow 
ing to $4,150: 

$200 to Roland H. Alden, Universij 
of Tennessee, for aid in studies of 
histochemistry and growth of troply 
blast cells and implantation of the 
embryo. 

$400 to Max E. Britton, Nor 
western University, for a micro 
matic study of a Michigan peat bog. 

$250 to Victor H. Dropkin, Roo 
velt College, for a study of genet 
of Neoaplectana glaseri. 

$400 to Taylor Hinton, Am) 
College, for a study of dietary eft 
on gene manifestation in Drosoph 

$250 to Charles A. Leone, Rutge 
University, for a study of system 
serology of the Crustacea. 

$250 to Raymond A. Paynter, 
Yale University, to aid in studies 
the birds of southern Yueatan, Mex! 

$100 to Robert B. Platt, Univer 
of Pennsylvania, to aid in an ecolog 
cal study of the shale barrens of # 
mid-Appalachian Mountains. 

$250 to Reinhold Rudenberg, 1! 
vard University, to aid in an invet 
gation of the focal properties ® 
cathode-ray guns and illuminators. 
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ly ny 50 to Frank R. Shaw, University 
ward fagsachusetts, for a study of phy- 
the § ny of the Mycetophilidae. 

tation fl <) to C. S. Smith, Case Institute 
take p echnology, for a study of the 
mual 4 ture of cobalt at elevated tem- 
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Ha. of Wyoming, to aid in the collec- 
| and study of parasitic Rocky 
a mtain fungi, with reference to 
i Toe 

ans feel? % Pierre Van Rysselberghe, 
able ersity of Oregon, for a study of 
week application of the cathode-ray 
nie a lograph to polarography. 

Ave fi 200 to Floyd G. Werner, Harvard 
reh J ersity, to aid in the collection 
ected § study of Antiieeee in Mexico. 
Or apph B50 to Philip L. Wright, Montana 
rom { e University, to aid in histochemi- 
‘tute ‘qm analyses of weasel uteri. 

n, Xi 500 to Albert C. Zettlemoyer, Le- 





h University, for a study of adsorp- 
of gases on organic surfaces, 


y Feb 





tee 4 
rom ¢ 
has 


lleges and Universities 


cooperative expedition to exca- 
» the ruins of Nippur (Iraq), a 
ject begun 50 years ago by an ex- 
ition sent out by the University of 












niversi 








8 of nsylvania, will get under way this 
troph with excavation work concentrated 
the two sites—the temple of Enlil and 


temple library. The work is being 
med by the Oriental Institute of 
University of Chicago and the 


Nort 
nicroe 








bog. iversity of Pennsylvania Museum. 
Roowmmald E. MeCown, associate profes- 
venetiam °' archeology at Chicago, who has 











recently returned from an expedi- 
) to Iran, will be in charge and 
| be assisted by Francis Steele, Uni- 
sity of Pennsylvania epigrapher, 
eph Caldwell, archeological archi- 
t of the Smithsonian Institution, 
i Mrs. McCown, ‘The archeologists 
be to recover from the library ruins 
rary and mythological texts which 
l reveal Sumerian thought. Exca- 
ion of other important temples and 


aces will be undertaken in the 
ure, 


imh 

effed 
soph 
Rutger 
tematd 


er, Jy 
dies @ 
Mexi 
versif 
co log: 
of fl 
\ lecture course on the Genetics 
icroorganisms is being offered in 
Department of Botany and Micro- 
logy, Yale University, during the 
t term of the present academic 


a 
nvestk 
es 
yrs, 


1, 0 





year. Course lectures are to be given 
by members of the staff and by a 
number of visiting biologists, includ- 
ing M. Demerec, R. Emerson, A. Frey- 
Wissling, A. D, Hershey, N. L. Horo- 
witz, J. Lederberg, C. C. Lindegren, 
8. E. Luria, M. MeCarty, W. J. Nick- 
erson, J. Preer, K. Roberts, F. J. 
Ryan, J. Singleton, T. E. Sonneborn, 
A. Srb, E. C. Stakman, and L. J. 
Wickerham. The lectures, which will 
cover genetic problems in the fields of 
viruses, bacteria, protozoa, fungi, and 
algae, will be given on Tuesdays and 
Thursdays at 4:30 P.M. Anyone 
interested in this field may attend. 


A modern seismograph, known as 
the Sprengnether seismometer, is being 
readied for use at the University of 
Washington within a few months, ac- 
cording to George E. Goodspeed, head 
of the Geology Department. The new 
apparatus, which will supplement a 
Japanese-designed unit which has re- 
corded quakes since 1907, will perma- 
nently record earthquake locations 
and intensities on a continuous photo- 
graphic film, including vertical vibra- 
tions as well as east-west and north- 
south vibrations. In addition to the 
photographie records, visible graph 
lines will be transmitted to an indi- 
eator in the geological offices. Eijo 
E, Vesanen, prominent Finnish seis- 
mologist, who recently joined the staff 
of the Geology Department as an as- 
sistant professor of seismology, is in 
charge of installing the quake-detect- 
ing apparatus. 7 

The University unit is the first of 
three seismograph stations in the State 
of Washington which, on completion 
in the spring of 1949, will help make 
the California-to-Alaska coast section 
one of the world’s most highly ob- 
served earthquake areas, Prof. Good- 
speed reports. Reports from the three 
Washington stations will be coordi- 
nated with those of stations in Cali- 
fornia, British Columbia, and Hawaii 
to locate quake centers thousands of 
miles away. 


Iowa State College recently held 
formal opening ceremonies for a new 
laboratory designed to furnish re- 
search and teaching facilities in food 
processing and food technology. Ac- 
cording to its director, R. G. Tischer, 
the laboratory equipment compares 
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favorably with any similar laboratory 
in the country. The two-story, 30’ x 
90’ building ineludes storage space for 
holding foods from 65° below zero to 
120° above zero, experimental freezers, 
automatically controlled ineubators 
with recording devices attached, heat- 
processing retorts, a separate food 
evaluation laboratory, an analytical 
laboratory, an instrument room, class- 
rooms, offices, ete. 


At Northeastern University’s 50th 
anniversary convocation on October 
2, honorary D.Se. degrees were con- 
ferred upon Edmund W. Sinnott, 
president of the AAAS and director 
of Yale’s Sheffield Scientific School, 
and Perey L. Julian, director of re- 
search and manager of fine chemicals 
for the Glidden Company. Others 
receiving honorary degrees included 
Luis de Florez, Rear Admiral 
(USNR), consulting engineer and in- 
ventor, and Edwin R. Gilliland, pro- 
fessor of chemical engineering, Mas- 
sachusetts Institute of Technology 
(Engineering); and James Bryant 
Conant and Raymond Walters, presi- 
dents of Harvard University and the 
University of Cincinnati, respectively 
(Laws). 


An experiment in the field of cos- 
mic radiation, the first of its kind 
ever made in Sweden, has just been 
carried out by a group of physicists 
from the University of Lund under 
the direction of Sten von Frisen. 
According to the American-Swedish 
News Exchange, 10 balloons, carrying 
containers with photographic plates, 
were sent up 70,000 feet into the 
stratosphere from Torslanda Airport, 
near Gothenburg. At least three of 
the containers have been found in 
neighboring provinces and are being 
examined at the Institute of Physics 
in Lund. 


Industrial Laboratories 


Kurt J. Heinicke recently joined 
the staff of Ward’s Natural Science 
Establishment, Rochester, New York, 
as manager of a newly-formed Scien- 
tific Instrument Division. Dr. Hein- 
icke was formerly associated with the 
Bausch & Lomb Optical Company in 
connection with their instrument de- 
velopment program. 
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Norris D. Embree, former asso- 
ciate director of research at Distilla- 
tion Products, Ine., Rochester, New 
York, was recently appointed director 
of research. Dr. Embree joined the 
Research Department at Eastman Ko- 
dak in 1934 to work on a project 
which resulted in the establishment of 
D.P.I. as a separate company in 1939. 
The designing of high-vacuum pumps, 
his initial investigations, later led to 
the Embree jet, which formed one of 
the basic steps in modern high-vacuum 
pump development. For the past sev- 
eral years, Dr. Embree’s efforts have 
inc.uded a vigorous program of vita- 
min research; in addition, he was re- 
sponsible for the development of 
D.P.I.’s New Products Department. 


Meetings and Elections 


A Symposium on Medicolegal 
Problems is being sponsored by the 
Institute of Medicine of Chicago, the 
Chicago Medical Society, and the Chi- 
eago Bar Association, beginning Tues- 
day, October 26, at the Chicago Bar 
Association, 29 South LaSalle Street, 
Chieago. Meetings will be held on 
consecutive Tuesday evenings, with the 
exception of Thursday, December 2, at 
7:30 P.M., preceded by dinner at 
6:00 P.M. Among the topics to be 
discussed by authorities in both the 
medical and legal professions are: 
October 26, ‘Mental and Chronologi- 
eal Age Problems in Law and Medi- 
cine’’; November 2, ‘‘Sex Offenses 
and Sex Offenders’’; November 9, 
**Modern Methods of Crime Detec- 
tion’’; November 16, ‘‘Income Tax 
Discrimination Against the Profes- 
sions’’; November 23, ‘‘The Problem 
of Acoholism: Medical and Industrial 
Aspects’’; and December 2, ‘‘How 
Can the Constitutional] Office of Cor- 
oner Serve Modern Needs?’’ All law- 
yers, physicians, students, and others 
interested in medicolegal problems are 
cordially invited to attend. 


An Illinois Forestry Congress will 
be held Oetober 28-29 at the Univer- 
sity of Illinois, under the sponsorship 
of the Illinois Technical Forestry As- 
sociation in cooperation with the Uni- 
versity, according to J. N. Spaeth, 
general chairman. It is expected that 
the Congress will provide the first op- 
portunity for all groups concerned with 
the timberland resources to consider 
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ways and means of developing the 
forests of Illinois to serve all their 
interests fully. 

Speakers appearing on the program, 
together with their topics, are: Ches- 
ter ©. Davis, former director of Fed- 
eral farm and economic programs, 
‘*Eeonomie Opportunities in Proper 
Land Use’’; Charles B. Shuman, IIli- 
nois Agricultural Association, ‘‘ Forest 
Land Management in the Farm Pro- 
gram’’; H. P. Rusk, College of Agri- 
culture, University of Illinois, ‘‘ Land 
Use Problems in Illinois’’; F. W. 
Gottschalk, American Lumber and 
Treating Company, ‘‘Industry and [I- 
linois’ Forest Resources’’; George 
Brooks, AFL, ‘‘Labor’s Stake in For- 
est Land Management’’; Kenneth A. 
Reid, Izaak Walton League of Amer- 
iea, Inc., ‘Conservation in a Democ- 
racy’’; Jay H. Price, U. 8. Forest 
Service, ‘‘ Responsibilities of a State 
in the National Forestry Program’’; 
and A. G. Hall, American Forestry 
Association, ‘‘The Place of a State 
Forestry Association in Promoting an 
Adequate State Program.’’ Congress 
meetings will be held in the auditorium 
of the University of Illinois and will 
be followed by a field trip to Allerton 
Park. The public is invited to attend. 
Reservations should be placed with R. 
W. Lorenz, 219 Mumford Hall, Ur- 
bana, Illinois. 


The fall meeting of the Indiana 
Academy of Science will be held 
October 28-30 at Indiana University, 
Bloomington, Papers will be read in 
the 11 divisions of the Academy. 
Konrad Birkhang, of the Division of 
Laboratories and Research of the New 
York State Department of Health, will 
be guest speaker before the Bacteriol- 
ogy Section and will talk on ‘‘The 
Proper Place of BCG Vaccination in 
the Control of Tuberculosis.’’ Win- 
ona Welch, of DePauw University, 
will give the presidential address. 
Her subject will be ‘‘Mosses and 
Their Uses.’’ 


The Springfield Chapter of the 
AAAS is holding a meeting on Novem- 
ber 4 which will include an afternoon 
session (1:30 for students, 3:15 for 
teachers and students) and an eve- 
ning session (8:15), both to be held 
at the Technical High School on 
Spring Street. Wm. H. Ross, of Am- 


herst College, and Cyril H, B;, 
Tracerlab, will speak at the after 
session. The evening meeting wil 
ture a talk by Dr. Nims, of Br 
haven National Laboratory, 
members wishing to make reserva 
for the dinner preceding the ey 
session (Blake’s, 6:15) may d 
through Philip H. Cinis, 633 (ho 
Street, Springfield 7, Massachuse, 


The American Association of} 
thologists and Bacteriologists 
announced that its forthcomiy 
nual meeting will be held in Bog 
Massachusetts, April 15-16, y 
Further information regarding { 
meeting may be obtained from ; 
Association secretary, Howard 
Karsner, 2085 Adelbert Road, (j 
land, Ohio. 


At the opening session of | 
Congresso Nazionale dell-Uni 
Mathematica Italiana at the Uniy 
sity of Pisa on September 23, 
degrees Honoris causa were confers 
The recipients of these D.Sc. degn 
were Elie Cartan, professor of Mat 
matics at the University of Paris,; 
Marston Morse, professor of mui 
matics at the Institute for Advan 
Study, Princeton, New Jersey. 
presentation was made by the Minis 
of Public Edueation of Italy. Pn 
Morse gave one of the three opeui 
addresses of the Congress. 


The American Chemical Soci 
Division of Petroleum Chemistry 
elected the following officers for! 
1948-49 term: Wayne E. Kuhn, ma 
ager of the Technical and Resear 
Division, The Texas Company, \ 
York City, chairman; Arlie 
O’Kelly, associate director of 
search, Socony-Vacuum Oil Compal 
Paulsboro, New Jersey, vice-chairmil 
and Bernard H. Shoemaker, assists 
research director, Standard Oil ( 
pany of Indiana, Whiting, India 
and L. U. Franklin, assistant ‘lit 
chemist of the Gulf Oil Corporatit 
Port Arthur, Texas, new members‘ 
the Executive Committee, Chali 
H. Kirkbride, laboratory director ' 
the Houdry Process Corporation ' 
Pennsylvania, Marcus Hook, was 
elected secretary-treasurer, 
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Bro he Genetics Society of America of problems being studied at various weights and ‘measures (1821) is ex- 
ntly elected for following officers times. The scientific laboratories will hibited; William Henry Harrison, who 
ve for the 1949 term: T. M. Son- occupy two-thirds of the building. In contributed to the field of archeology 
n, Indiana University, president, the planning and construction of the through publication of his Discourse 
per Stern, University of Califor- building the advice and guidance of on the Aborigines of the Valley of the 


after 
1g will 
Of By 


ian vice-president. M. R. Irwin, of many of the most prominent hospital Ohio (1838) ; Theodore Roosevelt, 
he even University of Wisconsin, will con- experts, architects, and scientists have practical naturalist and explorer; and 
ay ay e to serve a8 secretary-treasurer. been sought; consequently, the new Herbert Hoover, distinguished mining 
3 Chee building will be of ultramodern design, engineer and author of a textbook, 
chuse entirely air-conditioned,-and will have Principles of mining. 


paths a two-corridor plan permitting close This most. interesting exhibit will be 
‘liam F. Hand, 74, emeritus dean relationship between clinical care and open to the public until the end of 
1 . ’ 


on of } School of Science and professor investigative areas. The Center will November. 


. the ; 
Bists se at Mississippi State Col- Collaborate closely with other govern- 
any died at his home in State College, ment and voluntary agencies in a Fossil remains of clawed creatures, 
in Bog ' so on September 25, follow- concerted attack on chronic diseases. probably relations of the remote an- 
16, jggmmesisS!PP4 P : cestors of hoofed animals, were ob- 
‘ a long illness. At the time of his ; ‘ ; 
ane | th Dr. Hand was serving as vice- Standard strains of the tubercle tained this seeped by Charles L. 
from { ‘dent of Mississippi State. bacillus are being supplied to quali- Gazin, curator of Vertebrate Paleon- 
ward z fied investigators in all parts of the tology at the Smithsonian Institution, 


from deposits in western Wyoming. 


ad, Cl oseph A. Ambler, 59, organic world through a Culture Bank main- ' 
Dr. Gazin also found in these Eocene 


mist at the Southern Regional Re- tained by the National Tuberculosis ; 
rch Laboratory, died October 6 in Association at the Trudeau Labora- deposits an excellent skull of Hyraco- 
1 of dew Orlcans, Louisiana. Dr. Ambler tory, Trudeau, New York. This ser- therium, the ‘‘drawn horse,’’ which, 
Und «served with the USDA for 31 vice, provided as part of NTA’s medi- although the size of a small dog, be- 
© Unions. eal research program, is designed to longs in the general ancestral line of 


93. encourage scientists to use strains of the horses. Near Pipestone Springs, 
confers orace Terhune Herrick, 61, a known origin, type, and virulence. Montana, he collected bones of small 
» deomding authority on the industrial Since the Bank was established in mammals of the so-called Oligocene 
of Maimmization of agricultural commodities, 1946, requests from 18 foreign coun- logical period, including those of 
aris, am special assistant to the chief of tries and various parts of the United primitive rodents, carnivores, and in- 
vf math Bureau of Agricultural and In- States have been filled. sectivores. All of the specimens col- 
Advandmmstrial Chemistry, USDA, died at his lected will be added to the paleonto- 
ey. me in Washington, D. C., October 7. “QOyr Presidents and Science” is logical collections of the U. 8. National 


Minis the title of a display set up at the Museum. 


y. Pn Library of Congress in celebration of 
> Open the first 199 years of the AAAS. No Make Plans for— 

onstruction has begun on the President is represented by fewer than 

ical Center of National Institutes two items indicating the connection National Committee for Mental 
Health to be located at Bethesda, which existed between each Chief Hygiene, 39th annual meeting, No- 
ryland, and it is hoped that the Executive and the advancing science vember 3-4, Hotel Pennsylvania, New 
iiding will be completed within 3 and technology of his day. Foremost York City. 

is. The 13-story building will of the Presidents with individual 

se the National Institute of Mental scientific achievements was Thomas American Institute of Electrical 
alth and hospital facilities of the Jefferson. Among the Jefferson pieces Engineers, November 3-5, Birming- 
tional Caneer Institute, the Na- on display are a notebook kept by him ham, Alabama. 

nal Heart Institute, and the Na- at Monticello for over 44 years and ; 

nal Institute of Dental Research, as containing meteorological and other | Symposium on “Yeasts in Feed- 
ll as services for studying patients scientific observations; a paper which ing,” November 8-10, Hotel Pfister, 
h infectious and tropical diseases. he read before the American Philo- Milwaukee, Wisconsin. 

is, there will be combined within a sophical Society in 1797, dealing with 
| gle structure both hospital and an extinct giant sloth; a broadside 
India oratory facilities, including the amplifying his invention of a mould 
nt a al features of a 500-bed general board, an improvement in the plough; 
poral@spital together with medical and and his detailed contribution to Amer- 
nbers Givchiatrie social service, physical and ican geography, Notes on Virginia, 
Chaln@ieupational therapy, and rehabilita- published in London in 1787. Other 
ector GP" services, Patients from all parts Presidents in this group include George 





Socie 
istry! 
| for t 
hn, mal 
Resear 
ny, \ 
rlie 
of 
Yompat 
1airmal 
assist 
Yi} Co American Public Health Associa- 
tion, 76th annual meeting, November 
8-12, Boston, Massachusetts. 


National Academy of Sciences, 
autumn meeting, November 15-17, Uni- 
versity of California, Berkeley. 


ution | the country will be referred to the Washington, who was interested in American Oil Chemists’ Society, 
was neal center by physicians, hospitals, scientific agriculture; John Quincy fall meeting, November 15-17, Penn- 


d other health agencies on the basis Adams, whose voluminous Report on sylvania Hotel, New York City. 
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Comments and 
Communications 


Resignation of Professor Muller From 
Academy of Sciences of the USSR 


The following letter, dated September 24, 1948, was 
sent by H. J. Muller, of Indiana University, Nobel Prize 
winner and past president of the Genetics Society of 
America, to the President, the Secretary, and the Mem- 
bership of the Academy of Sciences of the USSR: 


‘In February 1933 the Academy of Sciences of the 
USSR sent me a diploma, signed by its venerable Presi- 
dent, Karpinsky, and its Secretary, Volgin, stating that 
I had been elected a ‘Corresponding Member.’ In ac- 
cepting this election, I realized that it was a signal honor, 
inasmuch as your Academy had a long and most distin- 
guished tradition of scientific achievement and integrity, 
and was still maintaining its high standards and, in fact, 
greatly expanding its valuable work. Although for nearly 
a decade I have not been sent your publications, I must 
presume that I am still on your rolls, since I have re- 
ceived no information to the contrary. 

‘*The deep esteem in which I have held your organiza- 
tion in the past makes it the more painful to me to inform 
you that I now find it necessary to sever completely my 
connection with you. The occasion for my doing so is 


the recently reported series of actions of your Presidium 


in dropping, presumably for their adherence to genetics, 
such notable scientists as your most eminent physiologist, 
Orbeli, and your most eminent student of morphogenesis, 
Schmalhausen, in abolishing the Laboratory of Cytogenet- 
ies of your most eminent remaining geneticist, Dubinin, 
in announcing your support of the charlatan, Lysenko, 
whom some years ago you had stooped to take into your 
membership, and in repudiating, at his insistence, the 
principles of genetics. These disgraceful actions show 
clearly that the leaders of your Academy are no longer 
conducting themselves as scientists, but are misusing their 
positions to destroy science for narrow political purposes, 
even as did many of those who posed as scientists in Ger- 
many under the domination of the Nazis. In both cases 
the attempt was made to set up a politically directed 
‘science,’ separated from that of the world in general, 
in contravention of the fact that true science can know 
no national boundaries but, as emphasized at the recent 
meeting of the American Association for the Advance- 
ment of Science, is built up by the combined efforts of 
conscientiously and objectively working investigators the 
world over. 

‘*In Germany too it was the field of genetics, that of 
my own specialization, which was subjected to the great- 
est perversion, as I pointed out in publications and lec- 
tures gotten out both shortly before and during several 
years after the Nazi coup. And in the USSR the pre- 
scientific obscurantism of Lysenko, supported by the so- 
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called ‘dialectical materialism’ represented by p,, 
with their faith in the inheritance of acquired eh), 
must lead inevitably, and indeed by the admission o¢. 
of their adherents, to the same dangerous Fascigi, , 
clusion as that of the Nazis: that the economic) 
advanced peoples and classes of the world haye },, 
actually inferior in their heredity. The Nazis wou), 
the allegedly lower genetic status a cause, while the 
senkoists would have it an effect, of the lower oppor, 
of the less fortunate groups for mental and physic 
velopment, but in either case a vicious Circle js ay 
at, which objective geneticists do not concede. Ob joa 
geneticists, on the contrary, having established th, 
istence of a separate material of heredity, which y 
influenced in any corresponding way by modificatioy 
the phenotype, or bodily characteristies of orgay; 
recognize the fallacy of judging the hereditary ¢ 
ments either of individuals or of whole groups simp) 
outward appearances. Especially is this the case 
as with human mental traits, there are very variab) 
vironmental influences, such as differences in trait 
education, nutrition, ete., which have pronounced anjs 
tematic effects upon the development of these chara 

‘*Tn truth, genetics is so fundamental and so centr 
all fields of biological science, and even of social si 
and philosophy, that the excision of its established yj 
ciples from the body of science as a whole canno| 
result in the eventual debilitation and falsification of 
understanding of things in general. Even the phys 
sciences must in the end be adversely affected by { 
admission of the naive and archaic mysticism of Lys 
Prezent, and their group into the vacuum left by th 
moval of genetics, for processes must then be inw 
which are contradictory to the workings of matter. 

‘*Under the circumstances above set forth, no self 
specting scientist, and more especially no geneticist, if 
still retains his freedom of choice, can consent tok 
his name appear on your list. For this reason I her 
renounce my membership in your Academy. I Ww 
however, with the ardent hope that I may yet live to 
the day when your Academy can begin to resume its pl 
among truly scientific bodies, 

‘*The importance of the matters here at issue—ind 
ing that of the authoritarian control of science by | 
ticians—is in my opinion so profound that I am mak 
this letter public.’’ 


On “Animal Hypnosis” 


In reference to W. T, Liberson’s paper, ‘‘ Proloi 
Hypnotic States With ‘Local Signs’ Induced in Gu 
Pigs’’ (Science, July 9, pp. 40-41) I would like «4 
attention to the following points: 

The basis of the theory of animal hypnosis is the 
that many animals may be ‘‘hypnotized’’ by retaill 
them in uncomfortable positions. Granted that ther? 
many phenomena that may be reproduced in the wt 
animals that closely resemble hypnosis, the fact rem™ 
that this theory is quite generally aceepted a3 ™ 
erroneous. Both Verworn and Hull have proved 
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nelusively that ‘¢animal hypnosis’’ due to placing ani- 
* in unaccustomed and inconvenient situations is a 
mic recumbency reflex. Verworn assumed that this in- 
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scisti red that there was no psychological basis for ‘‘ani- 
nial 4] hypnosis. ’’ In this belief he was incorrect; how- 
AVE be ver, in his assumption that this was not a true state of 






Would } he was entirely correct, as was later confirmed 
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pypnosis, 
y Clark Hull. 
Dr. Liberson has produced an interesting paper on 


mnie recumbency reflexes but is extremely misleading in 


‘s terminology. 
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Dr, True raises the question of terminology in regard 
TY end 


» my note published in the July 9 issue of Science. 
he term ‘‘animal hypnosis’’ which I used has been 
mployed in the past by a great number of scientists, 
mong them Steininger, Babak, Reisinger, Rijland, and 
Pavlov, without implying the identity of this condition 
» human hypnosis, The term ‘‘tonic recumbency re- 
nex’? suggested by Dr. True is not satisfactory, first, 
because the animals I studied often presented clonic and 
gitated reactions, and second, because this term does not 
mply the presence of concomitant psychological phe- 
nomena which Dr. True, himself, believes to be a factor 
sociated with immobilization. The suggested term is, 
urthermore, irrelevant in regard to the phenomena which 
described, as they may be observed in an animal in 
he upright position. His contention that retaining the 
znimal in an uneomfortable position or ‘‘ placing animals 
in unaccustomed and inconvenient situations’’ is the 
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— basis for ‘‘animal hypnosis’’ is not supported by my 
sist. i experiments, at least as far as prolonged hypnotic states 
' tn Ieee concerned. Indeed, I showed that by the mechanisms 
T her of conditioning and frustration the prolonged ‘‘hyp- 


notic’’? reactions may be observed when the animal is 
put on one side and fail to appear when it is put on 





I do 


ive to 
: the opposite side in the same uncomfortable position. 
its pa Mie ee 

The importance of the training apparently completely 
_inigmmmescaped the attention of Dr. True. It is the alleged 


by possibility of forming an hypnotic habit in the ani- 

"fnals which was one of the decisive arguments of Hull 
and others to deny this state the name of hypnosis, while 
one of the main findings reported in my note dealt pre- 
cisely with the possibility of training a prolonged animal 
hypnotie state. 

When the same name is applied to a phenomenon 
described in both man and animals, this term is never 
equally applicable to both situations. We speak of in- 
telligence in considering simple maze problems for low 
the mammals as well as in discussing the masterpieces of 
etait human genius. In the same way, we should not expect 
here ifm the term ‘‘animal hypnosis’’ to have the same character- 
ne ome istics as ‘“human hypnosis.’’ As this term has been 


1 ma 


rolong 
1 Gu 
ewe 


reife °(ually applied to man and to animals, the purpose of a 
s bie Slentist is to determine the underlying mechanisms of 
d (imme these states in various species and to reveal their simi- 
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larities and differences. 
then becomes secondary. 


The question of terminology 


W. T. LIBERSON 
Hartford, Connecticut 


The Structure of Actidione, An Antibiotic 
From Streptomyces griseus 


Recently Ford and Leach (J. Amer. chem. Soc., 1947, 
69, 474; 1948, 70, 1223), of the Upjohn Research Lab- 
oratories, reported the isolation of a new antibiotic sub- 
stance from Streptomyces griseus which they named 
‘* Actidione.’’ This interesting material is highly active 
against almost all yeasts but is relatively innocuous to 
other microorganisms. Subsequently, Leighty and For- 
tune, of these laboratories, also isolated this substance 
from streptomycin residues, and we undertook a study 
designed to elucidate the chemical structure of the new 
antibiotic. 

Actidione has the empirical formula C,,H,,NO,. It has 
one hydroxyl and only one ketonic group. Evidence based 
on various chemical degradations and transformations, to- 
gether with that derived from physical studies, leads us to 
propose the structural formula I for Actidione. 


CH, 
CH fe) 0 
, 4 
4 / 
4 
7 rd 
+” “CHOHCH, . NH 
ff ‘ 
‘ 


\\ 


I 


On alkaline hydrolysis the molecule is split, as indi- 
cated by the dotted lines, into three products: (1) am- 
monia, (2) a fragrant, optically active ketone (C,H,,0) 
which was identified as 2,4-dimethyleyclohexanone, and 
(3) a 7-carbon acid fragment, presumably 3,3-propional- 
dehydediacetic acid. This latter substance has not as yet 
been obtained in a pure condition, but solutions contain- 
ing it, upon mild oxidation, yield methanetriacetic acid 


/CH,COOH \ 


Oxidation of 


( nococe.cx Actidione 


\ CH,COOH } 
yields a diketone, dehydroactidione (C,,H,,.NO,), which 
on alkaline hydrolysis is degraded to ammonia, 2,4-di- 
methyleyclohexanone, and methanetriacetic acid. Elec- 
trometric titration of the antibiotic shows the presence 
of a weakly acidic group with a pK =11.2 (glutarimide 
likewise has a pK=11.2). Catalytic reduction gives di- 
hydroactidione (C,;H,,NO,), ‘which reacts with diazo- 
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methane to give N-methyldihydroactidione (C,,H,,NO,). 
These facts and other transformations are best inter- 
preted on the basis of the proposed structure I. 

A detailed account of the work will be reported in a 
forthcoming publication. 

E. C. KORNFELD and R. G. JONES 

The Lilly Research Laboratorics, 
Indianapolis, Indiana 


Present Distribution of Medical Research 
Funds by Governmental Agencies 


In my former communication on ‘‘ Distribution of 
American Research Funds’’ (Science, February 6, pp. 
127-130) primary emphasis was laid on the seemingly 
undue concentration of such research grants in the north- 
eastern section of the country (states bordering th» At- 
lantic Ocean from the District of Columbia northward). 
The regional and institutional inequalities in distribution 
were related principaily to institutional representation on 
disbursing or advisory committees. Data presented in 
that first article dealt mainly with grants made by private 
and semiprivate foundations, although one U. 8S. Public 
Health report showed a fairly equitable geographic dis- 
tribution of almost $2,000.000. Even there, however, 
the evils of committee representation were strongly in 
evidence. 

Thomas B. Turner (Science, April 16, p. 391) has de- 
fended this favoritism shown to institutions of the north- 
eastern coastal states on the basis of their greater re- 
search facilities and trained staffs of investigators. How- 
ever, Prof. Turner frankly restricts his interest to the 
present ability of such institutions to prosecute research 
and get things done, stating that the larger problem of 
scientific development of the country as a whole was he- 
yond the seope of his communication. No thoughtful 
person would doubt that the states of the northeastern 
seaboard do possess superior facilities and personnel for 
research; otherwise, there would exist no justification for 
all the funds which have been poured into them through 
past decades. 

Scientific development of the country as a whole is of 
much greater importance through the decades ahead, how- 
ever, and should transcend petty regional jenlousics and 
rivalries for funds available. Since no National Science 
Foundation has yet been established by Congressional 
action, let us look further into the distribution made by 
certain governmental agencies which are attempting to 
stimulate and support medical research over the eovntry. 
Of these agencies, the U. S. Public Health Service is 
easily the most important, having distributed roughly 
$10,000,000 in the 20-month period from Januarv 1, 1946, 
to August 31, 1947 (Publ. Hlth Reps., Suppl. #205, Janu- 
ary 1, 1948). 
tion in the form of some 700 research grants yields the 
following pertinent data: 

Excluding from consideration 17 grants made to na- 
tional associations or to individuals whose whereabouts 
could not be determined, we find that 294 grants (or 43% 
of the total number) went to recipients in the northeast- 


Careful analysis of this sum’s distribu- 
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ern area, which holds only 30% of the country’s Pop 
tion, as against 389 (or 57%) over the remaindey of 
country. This 43% of the total number of grants broy 
to this small northeastern area 47% of all funds distri, 
uted. There were 67 institutions or individual Tecipiey 
in the Northeast and 91 elsewhere, grants to the 
averaging $15,400 each and those to the latter $13,100, 

Johns Hopkins, Harvard, Columbia, and New Yok 
Universities and the University of Pennsylvania head th 
list of recipients, constituting 5 of the 6 highest, They 
5, plus Cornell, received 65% of all funds distributed 4 
the northeastern area, while the highest 6 in the Temainde 
of the country (the Universities of Chicago, Utah, Mi 
nesota, Michigan, and California, and Washington Uni. 
versity in St. Louis) received 39% of that area’s funds 
Although the Public Health Service did not this tig 
publish the names of scientists serving on its lists of 4 
visory panels, the similarity in distributional characty, 
istics leads one to suspect the same relationship of co, 
mittee representation and recipient rating as was » 
forth in my earlier article. 

In grouping the U. 8S. Public Health Service gran 
according to institution where the work was to be pe 
formed, a number of grants made in the name of an jy 
dividual were considered as made to the institution wha 
the individual in question was known to be closely ay 
ciated thereto. 

One additional government granting agency for whid 
partial data have been supplied is the Medical Scien 
Division of the Office of Naval Research. In its lig 
of universities and nonprofit organizations in which fu 
damental research is being supported, 39 are found ) 
cated in the northeastern coastal area and only 38 scat 
tered over the remainder of the country. New Yor, 
Massachusetts, and Pennsylvania lead the list in numben 
of institutions receiving support, with 12, 8, and 6, 
spectively. Numbers of different projects supported i 
each institution were not given, nor were the sizes of 
grants specified. 

Tt thus seems evident that governmental agencie- 
probably influenced by the constitution or their advisoy 
panels of scientists—are still reflecting the past dom: 
nance of the northeastern seaboard in scientific matten 
It also seems evident that there exists serious need of! 
National Science Foundation, if the scientific potential 
of all areas of the Nation are to secure equitable chants 
for development. Any legislation setting up such a Fou 
dation should specifically require its membership to & 
drawn from all areas of the Nation and its benefits to & 
distributed so as to achieve maximal scientific develop 
ment in all areas of the Nation. To leave selection of 
Foundation members to presidential or political whim 
may end in the same disproportionate distribution thi 
has just recently occurred under the Smith-Mundt Bil 
Of the 5 members of the Educational Exchange Commit 
sion recently appointed under that Bill, four are from 
the northeastern coastal area and only one from te 
remainder of the country! 

CLARENCE A. Mus 
University of Cincinnati 
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‘- Exchange Equations Derived 
m Statistical Thermodynamics 


KrISHNAMOORTHY, L. E. Davis, and R. OVERSTREET 


Division of Soils, 
University of California, Davis 


mnie exchange systems at equilibrium consist of two 
ss: an aqueous phase, which may be a filtrate or 
ntrifugate, and an adsorbent phase, which is the solid 
hanger. Equilibrium states may be defined in terms 
equations which represent the distribution cf ionic 
ies between the two phases. Many of the theoretical 
ressions Which appear in the literature have the form 
mass action equations. We may postulate that such 
ressions are well defined thermodynamically when the 
ms employed consist of ratios of appropriate powers 
so-called ionie activities. 
fe cannot directly measure the activity values in the 
bent phase. Special working hypotheses can be 
ed. The usual test employed is invariance of the 
ilibrium ‘‘eonstant’’ when concentrations are varied. 
Kerr ($) and others have assumed tacitly or specifi- 
ly that the ionie activities are equal to the concentra- 
ns of the exchanging ions in the adsorbent phase. 
nselow (4) has shown that this assumption does not 
erally lead to invariant values of the exchange con- 
nt. This is particularly true for unidivalent exchanges 
en the amount of exchanger is varied. Vanselow pro- 
ed the hypothesis that ionie activities of ions in the 
orbed state are equal to mol fractions. In many 
es more consistent results were obtained when this 
pothesis was employed. 
Recently Davis has adopted a method first presented 
Fowler and Guggenheim (1) and applied by them 
equilibrium adsorptions of mixed gases on surfaces, 
ch gas molecule is assumed to be adsorbed onto one 
eon the surface. Guggenheim (2) has extended the 
ussion to include eases in which certain molecules 
upy more than one site. The activities of the ad- 
bed species are related to the number of mols by 
ations which ean be derived from a relatively simple 
tistieal mechanies. 
This procedure ean be applied to ionie exchange ‘‘ad- 
tion’’ states with a slight modification of the basic 
sumptions utilized by Fowler and Guggenheim. Each 
sorbed ion is present in a quasi-ideal monolayer. The 
ture of the forees or bonds is irrelevant except that 
partition function must be independent of the ionic 
‘tribution. This is probably true for completely dis- 
iated ions, but not, apparently, for hydrogen and 
thaps other ions. The ions interact electrostatically. 
wever, unless the interaction is specific, it will not 
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vary with the relative amounts of the ionic species, since 
the total number of adsorbed elemental charges per unit 
area of monolayer is invariant. (There are no unoc- 
eupied sites.) This condition is equivalent to the as- 
sumption utilized by Guggenheim that the energy of 
mixing is zero. 

The derivation will not be presented here, but the final 
expression is shown as equation (1). The authors have 
assumed herein that each site on the adsorbing surface 
has four nearest neighboring sites. In equations (1) 
and (2), terms in brackets represent numbers of mols 


of replaceable ions in the adsorbent phase, Z. Terms 


,? 


in parentheses represent ‘‘ionie activities’’ in the aqueous 


phase. For a system containing in the aqueous and 
adsorbent phases the ionie species A, B, C, D, .. . of 
valencies Fis Tas Tex Pgp eo Buy the equilibrium for the 
exchange reaction of any pair, say A and B, is given 


by the expression: 


Kea.) = 


Al", 
ah [q,A + q.B + q.C + 


1 


r, +1 : . 
where q, = —5— for the assumption that each site on the 


absorbing surface has four neighboring sites. 
For a system containing La, Cs, and H, equation (1) 

reduces to 

[ La] 


(Cs)? 
Cs \ a 


: (La) ; 


Kiue.ca) = 


- [Cs +H +2La]}? 
The presence of variable amounts of H in systems 
with varied concentrations of the three ionie species may 
invalidate to some extent the assumption that interaction 
is invariant. However, when II is not one of the re- 
acting pair A and B, the effect is indirect and possibly 
not important to a first approximation. 
(2) tested experimentally with 
clays and synthetie resins by Krishnamoorthy and Over- 


Equation has been 


strect. The results for the synthetic resin IR 100 are 


presented below: 


ka. s 
(Cs) La, Cs) 


(La) (Equation 2) 


[Cs] [11] 


15x 10-4 
2.33 x lu 


oo 345 

389 385 
.ll4 398 385 
208 418 379 
O73 A472 355 

1.5 x 10° 5 


oor " 
vn0 ov 


602 
wtb 
110 
00 
£056 
182 


20 
tt 
3870 
B00 
.100 
230 

Avg. 367 +14 





All quantities in the table are expressed as millimols/ 
100 ee, and the constant ky. ¢.) has been eorrected for 
activity coefficients of ions in the aqueous phase. An 
extension of Guggenheim’s theory is being applied to a 
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variety of systems. The results will be published else- 


where. 
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Cleavage Patterns Disclose 
“Toughness” of Metals* 


C. A. ZAPFFE, C. O. WORDEN, J&., and 
F. K. LANDGRAF, JR. 


6410 Murray Hill Road, Baltimore, Maryland 


A recent communication in this journal (1) called at- 
tention to the microscope technique referred to as ‘‘frac- 
tography,’’ particularly with respect to its usefulness in 
disclosing subtle structural deformities within crystals 
relating to their history and mechanism of growth. 

Now it is found that the cleavage patterns studied by 
fractography similarly contain marked features directly 
related to the ‘‘toughness’’ of the crystal. In the case 
of engineering materials, particularly metals, ‘‘tough- 
ness’’ is a most important property, and one which has 
escaped satisfactory measurement to date. That is, 
values for tensile strength were long ago found to be 
inadequate as a measure of structural stability if the 
material was stressed nonaxially, such as by bending or 
by lateral impact, and auxiliary values for ductility, 
hardness, and impact resistance were subsequently added 
to specifications, Experience during the recent war, how- 
ever, emphasized the fact that the true measure for 
‘*toughness’’ still does not stand among any of these 
values. A phenomenon in point is that in which appar- 
ently identical steels used for ship-plate served in a 
satisfactory manner in one case, but in the other failed 
suddenly, and often disastrously, in a brittle fashion, 
indicating some radically inferior property of the metal 
not yet recognized. Among these experiences are some 
4,000 reported failures on welded ships, some 40 of the 
vessels having broken completely in two. 

Recently it has been determined by metallurgists work- 
ing on the problem, principally under the sponsorship of 
the U. 8, Navy, that this difference in ‘‘toughness’’ can 
be demonstrated in the laboratory by conducting certain 
standard tests over a range of temperature—for example, 
fracturing by impact a series of notched specimens at 
progressively lowered temperatures. The energy ab- 
sorbed by the specimen commonly has an acceptably large 
value when fractured in the high range of ordinary tem- 
peratures; but, as the temperature lowers toward and 
into the freezing range, certain steels rapidly lose their 
resistance to fracture. The narrow temperature range 
in which this defection appears is currently referred to 
as the ‘‘transition temperature’’; and the phenomenon 


1From research conducted in the laboratory of the senior 
author under contract with the Office of Naval Research. 


440 


shows simultaneously as a loss in resistance ty - 
tion of fracture, a failure of the crystal’s Slip ele 
to provide the malleability which characterizes , 
metal, and a change in the macro-appearane, it 
fracture surface from ductile-fibrous to brittle gg, 


Fic. 1. Pattern of “toughness.” 
taining 7:70% 
from 875° C to produce martensite (x 


A cast steel 
chromium and 0.10% carbon, air-cy 
2,000), 


In this laboratory the cleavage facets of indivi 
grains within structural steels have been examined at}j 
magnification; and the discovery of a cleavage pat 
having marked relationships with ‘‘toughness,’’ 4 
termined both by mechanical testing and by actual » 
ice, provides the basis for this communication. 

The cleavage facet shown in Fig, 1 is in a marten 
structure, which is known to be ‘‘tough.’’ 
accordingly discloses a rough surface visibly indicat 
an almost continuous interruption of cleavage trava 


The pat 


;, 


wt ‘ . 
¢ 


Fic. 2. Pattern of weakness. Type 446 stain) 
steel, containing 26% chromium and 0.15% carbo 
water-quenched from 850° C and embrittled by heatiit 
for 200 hrs at 475° C (x 850). 


Crystallographic markings are absent. The grain & 
is also small, imposing an additional hindrance \y! 
quiring frequent change in the general plane of trav 
as the separation proceeds from grain to grain. I! 
steel, cleavage is therefore resisted both transgran 
and intergranularly. 

The fractograph of another chromium-containing ® 
(Fig. 2) shows a markedly different pattern. This’ 
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,| notoriously lacking in ‘‘toughness.’’ The cleavage 
verse here is relatively flat and uninterrupted across 
, entire grain; the grain is relatively larger than the 
eeding, thereby reducing the factor of grain-boundary 
»drance ; and crystallographic markings, particularly at 


Fig. 3. Pattern of “toughness.” Standard unalloyed 
Steel Q from Navy tests, known to be relatively tough 
for steel of its class (x 1,250). 


)°, are in strong evidence. This is accordingly a pat- 
xm of cleavability, or weakness—specifically, a low 
sistance to notch-impact. 

Transferring attention now to unalloyed steel, one 
nds in Figs, 3 and 4 the fractographs of two of the 
andardized mild steels widely studied with respect to 
heir serviceability for ship-plate. In Fig. 3, Steel Q, 
hich contains 0.22% carbon, 1.13% manganese, and 
05% silicon, shows a ‘‘toughness’’ pattern suggestive 
f that shown in Fig. 1. In this case the ‘‘toughness’’ 


Fic. 4. Pattern of weakness. Standard unalloyed 
Steel E from Navy tests, similar in composition to Steel 
Q, but known to lack toughness (x 975). 


has also been similarly derived, by heat treating in a 
Manner to produce martensite. 

In conformity with the information in the fractograph, 
mechanical testing of this steel in other laboratories has 
Proved it to be ‘‘tough’’ relative to other steels of its 
kind. A relatively low temperature is required for 
transition from a tough fracture to a brittle one. 

A fractograph of the standard Steel E (Fig. 4) shows a 
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decidedly different pattern, more in keeping with the 
pattern in Fig. 2. It is similar in composition to Steel 
Q, except for a manganese content of only 0.33%; but it 
differs considerably in structure in that its condition is 
‘*as-rolled’’—hence, not martensitic. The cleavage 
traverse is flat, expansive, and but little interrupted, and 
crystallographic markings are much in evidence. In con- 
formity with this fractographic indication of inferior 
cleavage characteristics, Steel E is known to compare 
poorly with Steel Q, experiencing transition from tough 
to brittle cleavage at such relatively high temperatures 
that it prohibits recommendation for the types of service 
in question. 

These patterns, of course, are strictly comparable only 
among materials of a defined class. Other fundamental 
factors—specifically, alloy content—greatly influence 
strength and toughness; and a pattern for mild steel 
cannot be compared directly with one for an alloy steel, 
as a rating of toughness, without taking into account the 
fundamental difference in atomic cohesion, As will be 
shown in a report soon to be issued, an alloy steel with 
an unfavorable cleavage pattern may still show greater 
toughness than an unalloyed steel with a favorable pat- 
tern, simply because the atomic matrix of the alloy steel 
is more strongly coherent. 

Perhaps the principal importance of the evidence 
stands in its demonstration of an active structural factor 
within the individual grain which impedes cleavage in one 
case much more strongly than it does in another, and 
which therefore accounts for subtle differences, not 
previously understood, among structural materials of a 
given class. 
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Deposition of Protein in the Liver 
Following Intravenous Injection of an 
Amino Acid Mixture (Hydrolyzed 


Protein) and Glucose’ 


CHARLES A. Ross and ROBERT ELMAN 


Department of Surgery, Washington University Medical 
School and Barnes Hospital, St. Louis, Missouri 


Although tissue protein is normally synthesized from 
food protein, there has been no demonstration by direct 
in situ study that this is possible with an amino acid 
mixture injected intravenously as the sole source of 
protein food. Chemical and histological evidence was re- 
ported from this laboratory (2) that protein is deposited 
in the cytoplasm of protein-depleted hepatic cells by 
the administration of a high protein diet by mouth. 
Evidence is presented herewith to show that the same 


1 Aided by a grant from the Commonwealth Fund. 
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is true when all the food is administered intravenously, 
the nitrogenous nourishment consisting of an amino acid 
mixture. 

Six experiments were carried out on adult dogs weigh- 
ing about 10 kg and in good nutritional condition. A 
control period of protein deprivation was carried out for 
2 weeks by giving a 20% solution of sucrose by mouth in 
amount to supply 50 ecal/kg of body weight/day. All 
animals drank this solution without difficulty. Each 
animal received an adequate amount of vitamins in cap- 
sule form each day. 

TABLE 1 





Procedure and 


Date ; 
om intake 


Dog 


Hepatic nitrogen 
Wt of liver (gm/kg 
of initial body wt) 


Body wt (kg) 
(% of wet wt) 


Mar. 

Apr. 
Apr. 
Apr. 
Apr. 
May 
Mar. 
Apr. 
Apr. 
Mar. 
Apr. 
Apr. 





Control depletion 

Biopsy 

Autopsy (glucose alone) 

Control depletion 

Biopsy 

Autopsy (glucose alone) 

Control depletion 

Biopsy 

Autopsy (sucrose alone) 

Control depletion 

Biopsy 

Autopsy (glucose + amino 
acid mixture) 

Control depletion 

Biopsy 

Autopsy (glucose + amino 
acid mixture) 

Control depletion 

Biopsy 

Autopsy (glucose + amino 

acid mixture) 8.2 2.91 


2 © 
— Ww 


1 & Io 


DP POAAIWIw 
~1 wee > w 


CO im - 


Mar. 
Apr. 
Apr. 


— 


9.5 
8.9 
8.2 


Apr. 
May 
May 
38.6 


At the end of this 2-week period the liver was biopsied 
under Nembutal anesthesia, a portion being used for 
microscopic study and the rest analyzed for its nitrogen 
Half, or 3, of the animals were maintained 
during tne following week on earbohydrate alone, two 
of them by the injection of 10% glucose intravenously 
and one by 10% sucrose by mouth. The dose was 100 ec/ 
kg of body weight/day. The other 3 animals received 
intravenously the same amount of solution, which con- 


content. 


tained, however, 5% of an amino acid mixture in 5% glu- 
The amino acid mixture wag a protein hydrolysate 
containing about 30% peptides and was made by the en- 
zymic digestion of casein by pork pancreas (Amigen). 


cose, 


The dogs given the amino acid mixture received 5 gm 
or 600 mg of nitrogen/kg/day. All intravenous injec- 
tions were given at the same rate of 16 cc/kg/hr. Salt 
was added to the glucose solution so that the electrolyte 
intake was similar in the two groups. 

At the end of the experiment all animals were sacrificed 
2 hrs following the last injection. The entire liver was 
carefully removed and weighed, sections were studied 
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microscopically, and the nitrogen concentration Meagy 
All animals were weighed at the start and at inte 

during the experiment. Nitrogen determinations We 
made by the traditional macro-Kjeldahl procedure a 
wet sample of the liver. Microscopie sections wer ,, 
fully cut at 8 and stained with hematoxylin anq eo 


Fic. 1. Photomicrograph (x 240) of the liver gu. 
rounding a central vein; specimen obtained at autoysy 
at end of experiment : A—control dog receiving intr. 
venous glucose only, B—experimental dog receiving jp., 
travenous glucose plus an amino acid mixture (Amigen). 
Note in A the vacuolated cells and completely obliter. 
ated sinusoids, which is characteristic of the protein. 
deficient liver, (Nitrogen content, 2.42 gm %,.) In 
B, by contrast, note the well-stained cytoplasm ani 
normal sinusoids characteristic of the liver in a normal, 
well-fed animal. (Nitrogen content, 3.17 mg %.) 


As shown in Table 1, all animals lost weight durig 
the control period of 2 weeks of protein deprivatia 
The 3 dogs that received only carbohydrate during th 
third week continued to lose weight, whereas the 3 dog 
that received intravenous protein hydrolysate either mai 
tained their weight or showed a slight gain. The nit 
gen content of the liver in the dogs on a carbohydri 
intake alone, during the third week, changed very litte 
(+0.02%), as shown by comparing the analysis of t 
biopsy specimen with that obtained at autopsy. } 
contrast, all of the animals receiving the protein lr 
drolysate showed an increase averaging +0.43%. 1 
weight of the liver at death also showed a differen 
between the two experimental groups. The livers ¢ 
the group receiving carbohydrate alone weighed 24 
31.2, and 32.9 gm/kg of initial body weight. The com 
parable figures in the 3 dogs receiving intravenous pt 
tein hydrolysate were 35.1, 37.1, and 38.6. The averaf 
difference was 31.2 as compared with 36.9. 

Microscopie sections of the biopsied liver at the et 
of the control period in all 6 experiments showed t¥ 
vacuolated, clear cytoplasm (1, 2) which is characteris 
of protein depletion in the presence of an adequate carl 
hydrate intake. At the end of the experimental peri 
however, there was a definite difference in the appearalt 
of the liver of the animals receiving intravenous gluco 
alone as compared with those receiving glucose a 
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jrolyzed protein. The difference is shown in one 
nical experiment illustrated in Fig. .. The presence 
stainable cytoplasm in the liver of the animal receiving 
jrolyzed protein is striking and is similar to previous 
dies in which this same change was observed following 
ingestion of protein nourishment by mouth (2). 
it would seem, from the observations reported here, 
t the intravenous injection of an amino acid mixture 
drolyzed protein) leads to a deposition of tissue 
stein in the liver. 
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The conversion of benzene with nitrosyl, NOH, radical 
d air or oxygen (H,O,) into o-nitrosophenol has been re- 
rted upon by the writer in several papers (2-6). The 
ry short-lived radical, NOH, is stabilized in the follow- 
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g paramagnetic copper complex [Cul (NO)] (5). The 
paired electron is on the nitrogen atom. Using the 
called L solution (Cu metal + NH,OH - HCl+air), one 
easily demonstrate that even frozen solid benzene is 
nverted into 0-nitrosophenol or into its red copper salt 
B reaction). New reactions with iron nitrie oxide com- 
xes are reported here, and the results help in under- 


anding the conversion of benzene into 0-nitrosophenol 
0° C, 
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of th The best-known nitroso iron complexes are the nitro- 
iy. Dymmessides. It has been known for a long time (7) that 
sin lyfmmmeous solutions of sodium nitroprusside become blue 
. i standing in daylight, with the formation of Prussian 
ferene le compounds. The reaction is not very sensitive, and 
ers of weak daylight it may take hours before the solution 
1 Vigmecomes blue. Nitroprusside solutions were considered 
e comfm™es light sensitive than ferrocyanide or pentacyano ¢car- 
as pi" monoxide solutions. The writer found, however, that 
verge Oprusside solutions are just as light sensitive as 

Troeyanide solutions. Even on winter days, nitric 
he clfm™e'de, NO, is split off from the complex immediately 
ed tmmendicated by a positive Griess-reaction), but no color 
jerisite'"ge takes place as in ferrocyanide solutions (pale 


light 
llow < intensive yellow). The writer found new color 
_ dark 
actions with which one can demonstrate that nitro- 
usside solutions are decomposed even in daylight and 
0° temperature. 
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Dilute methyl alcoholic solution of nitroprusside, to 
which a very small amount of iron carbonyl, Fe(CO)., 
is added in the darkroom, gives a pale yellowish solution 
which, on standing, is unchanged in the dark but which 
changes color in a few seconds in daylight and becomes 
black in a few minutes—at the same time bubbles of CO 
are visible. The nitric oxide split off in daylight at- 
taches itself immediately to the iron carbonyl complex, 
and black compounds are formed. 

If a small amount of cupferron is dissolved in a dilute 
nitroprusside solution (darkroom), the pale yellowish-red 
solution remains entirely unchanged in the dark. If, 
however, it is exposed to daylight, a bluish tint appears 
in a few seconds, and usually in 1 min the solution is 
deep violet-blue. The violet-blue compound is 


ONC.H;] = 
Moat Pr 
[xo | 


A mixture of nitroprusside, H,O,, and sodium azide 
(NaN,) made in the darkroom becomes pale blue in 
daylight in a few seconds and deep violet in a few 
The same mixture in the darkroom remains 
The violet compound is ferri-aquo 


minutes. 
unchanged for hours. 


salt 
Bp 12 
Ill = 
| Fe mre 


If thiourea is added to a nitroprusside solution in the 
darkroom, the solution retains its pale yellowish-red color 
for weeks and months. The mixture, however, becomes 
blue in the daylight in a few seconds, deep blue in 
a minute or so. If the nitroprusside solution without 
thiourea is exposed to light only for a few minutes, the 
illuminated solution which has not changed at all to the 
eye becomes immediately blue on adding thiourea. The 
light reaction with thiourea differs entirely in its mech- 
anism from the other three reactions just described, in 
which NO is split off in the course of the reaction. In 
the thiourea reaction NO remains in the complex and 
the thiourea molecule attaches itself to the NO, thus 
forming a deep blue sulfur and nitrogen-containing com- 
plex. Since the color change does not take place in the 
dark at all, light must have changed NO in the original 
nitroprusside and made it reactive. This assumption is 
supported by an interesting light reaction, namely, the 
conversion of benzene into o-nitrosophenol in daylight 
at low temperature by short exposure of an H,O,-con- 
taining nitroprusside solution covered with benzene. 

All solutions for this experiment were made in the 
darkroom. Five gm of sodium nitroprusside was dis- 
solved in 100 ce of water and 2 ce of Perhydrol added. 
The ruby-red solution was put in an Erlenmeyer flask 
with ground-glass stopper and covered with 50 ce of 
The well-shaken mixture remains entirely un- 
If, however, 


benzene. 
changed in the dark for weeks or months. 
the Erlenmeyer flask is exposed to winter sunlight (out- 
side air temperature was -15° C) for 5-10 min, the 
benzene becomes a beautiful green color. The aqueous 
part remains unchanged in color. The green benzene 
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pure o-nitrosophenol. On shaking with dilute CuSO, 
solution, the aqueous layer becomes deep red, while the 
benzene becomes entirely colorless. From the red Cu 
salt of o-nitrosophenol all the other metal salts can be 
layer was separated, washed well with water, and dried 
with anhydrous Na,SO,. The green benzene contains 
easily prepared (5). 

The photochemical synthesized o-nitrosophenol in ben- 
zene solution is unstable, and longer exposure discolors 
the green benzene to yellow or brown. Instead of using 
pure benzene, a mixture of ligroin and benzene can be 
used. The conversion of benzene into o-nitrosophenol 
in such heterogeneous systems as benzene (or benzene 
aud ligroin) with aqueous phases at low temperature 
is unexpected. 


The reason that nitroprusside (I) is diamagnetic is 


explained by the Welo and Baudisch rule (8). If, how- 
ever, nitroprusside is exposed to light, the central ferric 
iron atom is reduced to the divalent form, and a 
paramagnetic nitroprusside (II) with the Effective 
Atomic Number 37 is formed. The unpaired electron 
is attached to the nitrogen of the -NO grouping, which 
becomes extremely reactive. In this transitory condition 
it reacts with the sulfur atom in thiourea or with carbon 
in ethylene linkages. 


The light reaction might be expressed schematically in 
the following manner: 


light 


—'' 
—> 


NO = 
»ITI 
B at 


I (diamagnetic) 


+ 
1 NO 
(NC), 





| Fe 


In the paramagnetic nitroprusside (II) the NO is 
very loosely linked to divalent iron (8). The nitrosyl, 
NOH, radical formed from hydroxylamine by oxidation 
attaches itself easily to ferro-aquo salt III (amminsalt 
in acid solution), forming a transitory paramagnetic 
nitroprusside compound (II) which contains the unpaired 
electron on the nitrogen just as in the B reaction, where 
NO is attached to monovalent copper (Cu™NO). It is 
for the octahedral arrangement in the iron complexes 
that NO (or O,) attaches itself easily to the metal 
central atom. The nature of the bond type is of 
extreme importance and determines the reactivity of the 
nitrogen atom. Since any nitrogen atom under cireum- 
stances can become tetravalent (for instance, in pyrrole 


| 


N*), the new reaction is of general interest. 
=”. 


These complexes may be transitory, lasting just long 
enough to permit an interaction with the substrate. 

In the reactions just described between copper and 
iron nitroso complex compounds and benzene, the para- 
magnetic nitrogen atom enters the benzene ring and a 
new N-containing compound is formed. 
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ie 


II (paramagnetic) 


Other low-temperature reactions with benzene 
known in which radicals are formed which unit, 
the nitrogen goes off as nitrogen gas (1), Jy, 
experiments 2,4,6-trichloraniline was used insteg4 
aniline, treating pure trichloraniline diazonium , 
with dilute NaOH at -25° C. The brilliant vel 


-diazo oxide or diazo anhydride formed is somewhg 


explosive than the aniline compound. It decompose), 

rapidly, however. After the violent reaction with , 

zene at —20° is finished from the reaction mip 
Cl 


Cl . 2 > was isolated. One chlorine, 


was split off during the reaction and could be dete 
as HCl. Both diazo oxides mentioned here were y 
too unstable and explosive to permit magnetic megg, 
ments. The writer found that diazotized p-anizig 
gives a diazo oxide which is much less explosive , 
could be used for measurements. 

Diazotized p-anizidine is dissolved in NaCl contaiyi 
ice water and treated slowly with 20% ice-cold Na 
solution. A brilliant orange-colored crystalline proj 
tate is formed which can be filtered and washed y¥ 
ice water. As long as the crystals are wet they are: 
explosive. If dried on an ice-cold porous plate, { 
remaining yellow powder must be handled with utm 
care. If scratched with the platinum spatula, it } 
plodes. With benzene a violent reaction takes place 


= +NOH 
Nitrosy] 





light 
: + | Pex BD | 
(NC); 


III (paramagnetic) 


the formation of nitrogen. 
netic. 

If we try to correlate these reactions with compou 
extremely reactive to benzene, we find that all three 


The crystals are param 


+ + 
tain paramagnetic nitrogen [Cu=N=O], [Fe=N=( 
a 


[-N=N=0Oj. In view of these new observations, | 
formula of diazo oxides may be written schematically! 
the following way: 
+ . 
R—N=N=0 «<-> RN=2=N=0. 


The resemblance of the compounds to tetravalent nit 


gen is obvious, but further experimental material! 


necessary to support the hypothesis 
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thods have been described for recording, in ink, 
‘d and femoral blood pressures in experimental ani- 
employing the mereury manometer (1, 2). These 
nds involve rather complex apparatus. 
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yaramy Y 
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Z : 
mpou . 
iree ¢ 
-N-() 
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ically Y 
). Fic. 1. Mercury manometer with ink writer in 
‘ Perating position. Illustrations at right show (top) 
it nittmetail of attachment of tubing to float (A, open end of 
arial | bing ; B, solid Bakelite float) and (bottom) writing 
bint viewed from above (A, 27-gage, and B, 22-gage 
ainless-steel tubing). 
ne ink writer now in use in this laboratory consists 
, 446. length of 22-gage stainless-steel tubing,’ one end of 
™ h is attached to a float (A) and dips into a reservoir 


nk floating on the mereury. The other end of the 
§ serves as the writing point (B). Ink is drawn 
to the writing point by siphonage. 


proxi, from Becton, Dickinson and Co., Rutherford, 
ersey, 
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The ink writer illustrated (Fig. 1) is approximately 
20 em in height. The writing point is 27-gage tubing, 
rounded on the end and inserted into the lumen of the 
22-gage tubing. The float, a solid Bakelite cylinder 6 mm 
in diameter, fits the bore of the glass manometer, the cap 
of which is shown at F. Bends in the tubing (C and D) 
permit the writing point to be slightly above the level of 
ink in the reservoir, so that the ink is transferred to the 
kymograph paper by capillary action. 

A small ‘V’ guide, clamped to the manometer support, 
eliminates lateral motion in the writing point due to vi- 
bration. The ‘V’ so rests against the tubing that it 
holds the writing point against the kymograph paper and 
at the same time allows unrestricted vertical excursions. 

Prior to use, the writer is filled with ink from a hypo- 
dermie syringe by fitting a 27-gage needle hub, from 
which the shaft has been removed, over the end of the 
writing point. 

Ink writers for signal magnets are constructed from 
22-gage hypodermic needles, bent so that the hub serves 
as the ink reservoir. The needle hub is held by a spring 
clip soldered to the spring bar of the signal magnet. 
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The Demonstration of P*? in Bone 
by Radioautography 
ROBERT S. SIFFERT? 


Orthopedic Surgery and Physics Departments, 
Mount Sinai Hospital, New York City 


The study of phosphorus metabolism in bone by radio- 
autography, using P™, has been limited by the technical 
difficulty involved in obtaining undistorted thin sections 
of undecalcified bone. Axelrod (1), who noted the re- 
moval and shifting of radioactive material during the 
process of decalcification, resulting in unsatisfactory or 
inaccurate autographs, developed a technique to cut 6- 
to 10-4 sections of celloidin-embedded undecalcified rat 
bones. The writer, using her technique, obtained satis- 
factory autographs in rats, but the histological detail of 
the stained sections was quite distorted. When the 
method was tried in rabbits, the bone proved to be too 
hard to cut with the microtome-blade technique. 

A method was sought, therefore, to prepare bones of 
larger animals, containing radioactive phosphorus, for 
radioautographie studies. The possibility was investi- 
gated of using relatively large amounts of radioactive 
material as a tracer dose and partly decalcifying bone 
to the extent that thin, undistorted sections could be ob- 
tained, both for radioautographic and histological study. 
Using the inorganic acids usually employed in the decal- 


1The author expresses his gratitude to Dr. Sergei Feitel- 
berg, director, Department of Physics, for his invaluable sug- 
gestions and discussions and to Dr. Robert K. Lippmann, 
director, Orthopedic Surgery, under whose auspices this work 
was undertaken. 
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cification of bone (nitric and hydrochloric), it was noted 
that by the time bone was soft enough for easy cutting, 
most of the radioactive material had been removed. With 
formie acid, however, rapid bone softening was obtained 
(2 hrs in 2- to 3-kg growing rabbits using 30% formic 
acid), and relatively much larger amounts of radioactive 
element could be demonstrated in the bone. 


Fic. 1 eod of radius of 
growing rabbit demonstrating how P™ is metabolized in 


(10x 


Kadioautograph of lower 


the epiphysis, epiphysen!l line, and metaphysis 


magnification ; from 8-u section). 


The principle of binding phosphates at the site of 
liberation from organic compounds was introduced by 
Gomori (3) in the demonstration of acid and alkaline 
phosphatase. In the former reaction, inorganie phos- 
phates are liberated from organic sodium glycerophos- 
phate substrate by the action of the enzyme phosphatase 
The liberated 


inorganic phosphate is then immediately precipitated in 


in the tissue sections in an acid medium. 


the tissues at the site of enzyme activity by lead ions 
in solution, in the formation of insoluble lead phosphate. 
Although the softening of bone with acids is a far more 
complex reaction than the breakdown of glycerophos- 
phates, this concept was applied to the decalcification 
process, It was felt that the presence of lead ions might 
bind phosphates as insoluble salts at their site of liber- 
ation from the complex bone apatite molecule during 
decalcification. By this means, larger quantities of P™ 
might be retained in bone that had been sufficiently 
softened so that thin sections could be easily cut in the 
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preparation of detailed histological sections and » 
autographs.2 

Growing rabbits of 1.0 to 2.5 kg were given ing 
venously 0.5 and 1.2 me of P®, respectively, and jj 
the following day. The bone was fixed jy formal 
which a small amount of lead acetate (1-2%) had | 
added. It was found advisable to suspend the bong 


Fic. 2. Radioautograph of epiphyseal line den 
strating excellent detail of deposition of P*® along th 
pattern of the growth columns (100x magnification; 
from 8-u section). 


gauze in the solution for several days to prevent 
deposition of insoluble lead salts on the surface of! 
bone and to permit uniform adsorption. Bone wast 
washed thoroughly and decalcified by suspension in ga 
in a solution of 30% formie acid until soft by the 
test (2 hrs). This could be hastened by decaleiff 
in the The specimen was ® 
washed thoroughly, embedded in paraffin, and cut at) 
desired thickness. The sections (8-30) were cut! 
ease with no niching of the blade. Bone oversatut 
with lead proved to be rather hard and crumbled om 
ting. Experience was required to determine that )" 
at which bone was soft enough for easy cutting, wilt! 
permitting overdecalcification. Radioautographs 

made after mounting the sections on slides and p* 


incubator at 37° C., 


2Grateful acknowledgment is made to Dr. 
Department of Pathology, for his suggestion that this ? 
ciple of binding phosphates with metallic ions be applied 
the present problem. 
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the dried sections, or sections coated with collodion, 
st a high-speed, no-sereen, X-ray film (dental) in 
dark. Sections cut alternately with those used for 
y were mounted and stained directly for histo- 










» and pgraph , 
formaliy 4] study. Excellent detailed radioautographs and 
») had plogical sections were obtained and could be easily 
the boy fimmmpared (Figs. 1-3). 
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Fig. 3. Photomicrograph of epiphyseal line demon- 
trating undistorted histological detail (200x magnifica- 
ion; 8-u section). 










eens twas noted that the autographs at 8u, when viewed 
ler the 100 x power of the microscope, were slightly 


rin detail, with less scatter than those obtained from 


ice of f 


vas th 
va 30-4 sections. Detailed and gross radioautographs 
‘he oi ared by this method of partial decalcification, with 
valet without the use of lead, revealed that although large 
was d bunts of P® were removed, consistently much larger 
vat ath tities were retained in those specimens in which lead 
- s used. Further investigation is indicated to deter- 
tui the nature of the lead-phosphorus combination. A 
hn ¢ careful control of chemical conditions, and perhaps 
hat p use of other metallic substances, might increase the 
with unt of phosphorus bound as insoluble salt at the site 
nd pit eae: or hydrochloric acids were used in place 

| ue acid, the amount of phosphorus retained after 
ode tial decaleifieation using lead was not greater than 

5} 


hose specimens where lead was not used. When acetic 


ipplied 
- , 
was used, decalcification was very slow, often re- 
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quiring 2 weeks. In spite of this prolonged period, ex- 
cellent detailed autographs were obtained only if the 
lead technique was used. It appears, therefore, that the 
lead-phosphorus compound formed is soluble in nitric 
and hydrochloric acids and insoluble in formic and acetic 
acids. The success of the method, then, probably de- 
pends upon the formation of metallic salts, with the 
liberated phosphate compounds during decalcification, 
that are insoluble in the solutions used for decalcification. 
The optimum pH is yet to be determined. 

The possibility of transfer of radioactive material to 
nonradioactive areas during decalcification was consid- 
ered. Comparative adsorption studies of P32 in solution 
into nonradioactive bone were performed by the use of 
autographs and the Geiger counter. It was noted that 
adsorption by bone was consistently much less from a 
30% formic acid solution than from a water solution of 
P32, The addition of lead to the solution before the 
bone was immersed resulted in the precipitation of an 
insoluble lead phosphate salt, permitting only relatively 
little adsorption of phosphorus into the suspended bone. 
From the beginning of decalcification through radio- 
autography, pieces of rabbit bone containing no radio- 
active element were processed at the same time and in 
the same solutions as the pieces containing P32 and lead. 
Final radioautographs never demonstrated a shift of 
radioactive material to the control bone, regardless of 
whether the latter had or had not been presoaked in a 
lead acetate solution. It was felt that this, in addition 
to the fact that the autographs obtained showed the same 
distribution of P32 in 2.5-kg growing rabbit bones as did 
those prepared from undecalcified rat bones by the Axel- 
rod technique, is further evidence that there is no material 
shift of the radioactive element. Geiger counter studies 
on the control specimens always revealed the adsorption 
of small amounts of phosphorus, but apparently the 
quantity of shift was so small compared to the quantity 
retained that it could not be demonstrated by autography. 
It may be that the presence of lead ions in solution 
causes the formation of an insoluble lead phosphate with 
those phosphate ions that are not locally bound on lib- 
eration, preventing readsorption into nonradioactive areas. 

Since much of the radioactive material is removed by 
this method of partial decalcification, even in the presence 
of lead ions, it is necessary to use relatively larger tracer 
doses. In order to be sure that material is not completely 
removed from critical areas under study, a preliminary 
profile is reeommended. The type of profile will depend 
upon the character of any particular experiment and the 
detail required. Counts of calibrated areas before and 
after decalcification using a small hole in a lead shield, 
or a control autograph on an undecalcified section pol- 
ished to 1- to 200-4 thickness (2), could be performed. 
Further investigation is indicated to determine whether, 
under optimum circumstances, sufficient amounts of radio- 
active element are removed to require control profiles. 

In vivo studies performed by injecting 200 mg of lead 
acetate intramuscularly daily for 3 successive days into 
2.5-kg growing rabbits, followed by the injection of 
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0.5 me of P82, were performed. Bone was partially 
decalcified with formic and nitric acids. Those sections 
decalcified with formic acid gave satisfactory autographs 
and demonstrated the retention of lead when dipped into 
a dilute solution of yellow ammonium sulfide. Those 
decalcified with nitric acid retained neither P32 nor lead. 

Preliminary observations on adult giant rabbit and 
dog bones, softened overnight in formic acid, indicate 
that, since the metabolic turnover of phosphorus is slower 
than in growing animals, much larger tracer doses and 
longer intervals between injection and sacrifice of the 
animals are required. Further investigation is required 
to determine whether the method is applicable to adult 
rabbits and dogs. 
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Lipemic Nephrosis in Rats? 


WALTER HEYMANN and HERBERT Z. LUND 


Departments of Pediatrics and Pathology, 
Western Reserve University School of Medicine, 
Cleveland, Ohio 


The experimental production of chronic renal disease 
by means of heteronephrotoxins was first reported by 
Lindemann (3). Masugi produced the disease in rabbits 
and deseribed it as chronic glomerulonephritis (4). 
Smadel, Swift, and Farr (7) studied nephritis in rats 
induced by intravenous injection of antikidney serum 
obtained from rabbits and described it as a diffuse 
chronic and progressive glomerulonephritis. Smadel and 
Swift (5, 6), using rats of the Whelan, Evans, and 
Wistar strains, observed decreasing susceptibility to 
nephrotoxin and increasing capacity to recover from the 
initial nephrotoxic injury, in that order. Progressive 
glomerular disease was more severe in the Whelan than 
in the Evans and Wistar rats, and a high protein diet 
aggravated the course in the former and not in the latter 
strains (7). 

We used the technic described by Smadel, Swift, and 
Farr with the following differences: (a) We used a 
Waring blendor for the preparation of kidney extracts; 
(b) we kept extracts and sera frozen for indefinite 
periods; (c) after addition of 1,000 units of penicillin/ee, 
some of our extracts were kept under toluene for 24 hrs 
at 37° C in an ineubator; (d) the amount of serum given 
was not based on body weight but was calculated accord- 
ing to kidney weight; (e) we used rats of the Long- 
Evans strain exclusively; and (f) some rabbits were 
injected intramuscularly with extracts incorporated into 
an emulsion containing paraffin oil, a lanolin-like sub- 
stance, and dry heat-killed tubercle bacilli (1). 


1 Aided by grants from the Life Insurance Medical Re- 
search Fund, the John and Mary R. Markle Foundation, and 
the Louis D. Beaumont Trust. 
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Sixteen rabbits were repeatedly injected intra... 
ally and 3 intramuscularly with renal extracts oh 
from rats. The intraperitoneal treatment has thy 
been more efficacious in producing nephrotoxic serg 
has the intramuscular injection of extracts iNcorpe, 
in Freund’s adjuvants. 


Six rabbits were treated with renal cortex, 7 wit, 
medulla, and 6 with extracts obtained from undig 
kidneys. The separation of cortex and medulla yy 


proximate and was done by sharp dissection. A} y 
sera obtained from rabbits treated with cortex anj 

kidney extracts produced chronic renal disease jy , 
Among the 6 sera obtained from rabbits treatej 

renal medulla, only 1 was about equally nephrotoy 
produced a mild, transient proteinuria, and 3 wy, 
active. The ability of medulla extracts to py 
nephrotoxic sera was not enhanced by injecting 1 
with a mixture of 2 parts of a 20% medulla susp 
with 1 part of a 20% rat spleen suspension. 


Renal disease produced by intravenous injection o 
various nephrotoxic sera was obtained in 103 rats, 
production of disease depended on dosage and m 
individual susceptibility of the rats. Massive protei 
was observed 1-2 days after intravenous injection 
nephrotoxie serum. When boiled with acetic acid, { 
urine often coagulated. Gross hematuria was 1 
served, and microscopic erythrocyturia was rare. 4 
leucocytes and numerous casts were usually pr 
Within the first and second week marked ascites 
edema developed in 33 animals and persisted usually 
1-3 weeks. The natural course of the disease wa 
served in 35 rats. Spontaneous cures were observe 
13, a succession of remissions and relapses was s: 
12, and 10 rats showed a continuous, uninterrupted 
teinuria for as long as 11 months. Blood pressure x 
ings obtained in 42 unheated, nonanesthetized au 
(2) varied between 90 and 125 mm Hg.2 Forty aii 
remained normotensive during the course of their il 
In 2 rats hypertensive episodes with systolic values 
ing between 130 and 145 mm Hg were observed 34 am 
months, respectively, after onset of their disease. 



























Severe hypoproteinemia (lowest value, 1.6 gm/10) 


and marked hyperlipemia (highest values, 1.96 gm/1! 
cholesterol and 19.5 gm/100 total lipids) were regu 
observed in severely sick animals. In late stages 0! 


disease a moderate degree of azotemia was observed! 
once. However, high nonprotein nitrogen values (! 


200 mg/100 ec) were frequently obtained when rats 
injected with lethal doses of markedly nephrotoxit 
The blood pressure in all these animals was norm] 


the highest concentration of creatinine observed it ; 
was 2.6 mg%. High (40%) or low (5%) protein ® 
otherwise isocaloric, were without influence on coum 


severity of the disease. 
Histological examinations of kidneys and other ti 


were obtained in 83 rats. The conspicuous renal «li 


2 An apparatus was obtained from the Lederle Labort 


Division, American Cyanamid Company, through the ¢® 
of the late Y. SubbaRow. 
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Ntrapey the presence of much protein in the nephrons. It 
cts oh most abundant and deeply stained in the distal con- 
has thy ed and collecting tubules but was also present in the 
Cle serg nal convoluted tubules and subcapsular spaces of 


incor uli. The cells of the proximal convoluted tubules 
ysually swollen and granular and often showed 
ne droplet degeneration. The cells of the distal con- 


ted tubules showed similar but less striking changes. 








7 with 
UNdiggs 










ulla yoyfilimeial stains demonstrated fatty degeneration, notably 
All of). convoluted tubules, and lipemia was noted in many 
X and _ Slight degrees of chronic and subacute interstitial 





There were no 









48 in MM nmation were present in 5 cases. 
reated rular lesions except in 3 eases. These rats were 
Dhrotorlimied. or died, 4, 5, and 8 days after onset. The capil- 









3 wens were dilated with blood and with a hyaline co- 
to pnifiiun. The tufts were comparatively acellular. Base- 
ing rah t membranes were irregularly thickened in places but 





nal and even attenuated in others. In one instance 
»w neutrophilic polymorphonuclear leucocytes were 
sont in the tufts and in the proximal convoluted 
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ect of Galactose on the 
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lues 1 
34 and 
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Curt P. RICHTER 


Psychobiological Laboratory, 
4/108 Johns Hopkins Medical School, Baltimore 
r/R chante, Elvehjem, and Hart (10) reported that fat 


regueys an important part in the utilization of galactose. 


es O'My offered as evidence the observations that rats kept 
rved a diet consisting only of skim milk excreted large 
es (Mounts of galactose, and that the addition of butter fat 
rm highly in an amount equal to that of the lactose in the 
xie m milk) reduced the excretion of galactose. Geyer, 
‘mal, Miutwell, Elvehjem, and Hart (7) offered further similar 
ing dence to prove this point. 

pln @ 


With an entirely different technique, evidence was 

-oust@end in this laboratory that a reverse relationship ex- 
' between fat and galactose, namely, that galactose 

vr ti@PYS an important part in the utilization of fat. 

| chi or these experiments the so-called ‘‘single-food-choice 


atl bnique’’ was used. Previous papers give full details 


This study was carried out under a grant from the Sugar 
earch Foundation, New York City. 
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(8, 9). It will suffice here to state that in the simplest 
form of this method rats of a standard weight and under 
standard conditions are placed on a diet that consists of 
only one foodstuff and water. The length of time the 
rats survive is taken as a measure of the nutritive value 
of the foodstuff. For example, it was found that with- 
out any food rats survived, on the average, only 4 days, 
whereas on galactose they survived 6 days and on glucose, 
37 days. The significance of the results obtained with 
this technique depends on the observation that under these 
conditions rats seem to eat just as much of a purified 
foodstuff as they are able to utilize. This method has 
also been used, in a slightly more complicated form, to 
study the effects produced by various supporting sub- 
stances. It was used, for example, to study the effect 
of thiamine on the utilization of glucose. To do this, 
the rats on a diet consisting exclusively of glucose were 
offered as a supplement 0.02% solution of thiamine hydro- 
chloride. These rats survived, on the average, 76 days, 
or twice as long as on glucose alone, thus demonstrating 
beyond any doubt the remarkable effect that thiamine has 
on the utilization of glucose. In another form of this 
technique the interaction of foodstuffs on their mutual 
utilization ean be studied by offering two foodstuffs at 
one time, as was done in the present experiments. 

For these experiments domestic Norway rats were kept 
separately in cages that contained one or two nonspillable 
food cups and a graduated inverted bottle for water. The 
cages were made of wire cloth and were equipped with a 
large-meshed, wire-screen bottom to eliminate coprophagy. 

Rats were started in the cages at ages of 38-47 days 
and kept on the stock diet until they were changed to 
the single-food diet. This occurred when they reached 
weights of between 120 and 150 gm. 

In one series the rats had access only to galactose; in 
a second, only to oleo?; and in a third, to oleo and 
galactose (in separate containers). In a control series 
the rats had no food at all. On no food at all 15 rats 
survived from 3 to 6 days, with an average of 4.3 days. 
On galactose alone 13 rats survived from 4 to 8 days, 
with an average of 6.2 days; on oleo 10 rats survived 
from 19 to 38 days, with an average of 32.4 days; and 
on oleo and galactose 13 rats survived from 47 to 92 days, 
with an average of 69.3 days. This was over twice as long 
as on oleo alone, and over 11 times as long as on galactose 
alone. 

Clearly, either the oleo must have had a great effect on 
the utilization of the galactose or the galactose must have 
had a great effect on the utilization of the oleo. 

A comparison of the amounts of oleo and galactose 
eaten by the rats when they had simultaneous access to 
these two foodstuffs throws light on this relationship. 
The total caloric intake (average for the first 40 days) 
was 261.2 cal/kg/day, with the galactose contributing 
an average of 39.9 cal/kg, or only 15.3% of the total. 
For some of the rats the average daily galactose intake 


2Mrs. Filbert’s, Baltimore, Maryland—vegetable oil, 80% ; 
moisture, 15%; salt, 3.1%; skim milk, 1.5%; derivative of 
glycerine, 0.2% ; sodium benzoate, 0.1% ; vitamins from fish 
livers, 0.1%. 
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fell below 5% of the total. One rat that survived 71 
days ate galactose only at irregular intervals and then in 
small amounts, while it ate constantly large amounts of 
oleo; at one stage it ate no galactose for 15 days. These 
results indicate that the calories received from galactose 
could not have contributed substantially to the length of 
time that the rats survived. 

Of special interest is the fact that the rats with access 
vo galactose ate more oleo than did those having access 
only to oleo, and much less galactose than did the rats 
that had access only to galactose. 

The role played by galactose in relation to fat may 
be similar to that played in single-food-choice experiments 
by thiamine in relation to glucose (8); both increased 
amounts of the respective foodstuffs that the rats were 
able to utilize and thus increased the survival times. 

In further experiments it was found that the ingestion 
of a mixture of oleo and galactose (9 or 19 parts of oleo 
to 1 part of galactose) had a similar effect on the 
survival time. In contrast, the ingestion of a mixture of 
oleo and glucose in the same proportions failed to increase 
the survival times above those of rats on oleo alone. This 
result indicates that galactose may have a specific effect 
on the utilization of fat. 

In the reverse experiment a small amount of oleo was 
added to galactose (1 part to 9 parts of galactose). On 
this mixture the rats did not live significantly longer than 
they did on galactose alone. 

These self-selection experiments in which the rats had 
access to galactose and oleo brought out a relationship 
between these substances which, on the basis of present 
biochemical knowledge, might not have been suspected. 
With their selections the rats showed that only very small 
amounts of galactose suffice to bring about a great in- 
crease in the utilization of the fat, oleo, and that large 
amounts are detrimental. Ershoff (5) produced cata- 
racts on single-food mixtures of dextrose and galactose 
(50: 50) and on butter fat and galactose (30: 70); and 
Ershoff and Deuel (6) failed to find this marked effect 
of galactose on the utilization of fat, apparently because 
of the high proportion of the galactose in the single-food 
mixtures of galactose and oleo (70: 30). 

These experiments with oleo were started during the 
war, when butter was not available in adequate amounts. 
Butter would have been a better fat with which to start; 
still better would have been a fat that does not contain 
even the very small amounts of protein, milk solids, 
and vitamins that are present in oleo. 

Preliminary experiments with corn oil and galactose 
have thus far given essentially the same results. 

The results show that fat apparently does not have any 
effect on the utilization of galactose. They do not 
agree with the conclusions of Schantz, et al. (10), but do 
agree with those cf Zialeita and Mitchell (11). The lat- 
ter workers repeated the experiments of Schantz, et al., 
but with a purified diet rather than with skim milk pow- 
der, and found that the addition of fat did not alter the 
excretion of galactose. They concluded that fat, as such, 
has no influence on the metabolism of galactose. 

In single-food-choice experiments in which fat con- 
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stitutes the entire diet it is possible that ketosis Dr 
the rats from living longer. The observations of} 
and Chambers (3), of Deuel, Gulick, and Butts (4) 
of Butts (1) and Clark and Murlin (2) have shor, 
galactose has a strong antiketogenic effect, stronger 
that of either glucose or fructose. This antike, 
action might help to increase the survival time, _ 

Deuel, Gulick and Butts (4) have reported thy 
ingestion of galactose has a pronounced nitrogen.spy 
action. This action may also have helped to increyy 
survival times of the rats in the present experiment 

In the absence of more definite biochemical data, 
ever, it would seem likely that these results depey 
some specific and unknown metabolic effect of galsy, 

Should the results of further experiments on raj 
close that galactose in such small amounts has the x 
effect on other fats as it does on oleo, and that gal 
has a superior action to all other sugars in this reg 
fortification of common fats and oils with small any 
of lactose, galactose, or skim milk powder migh 
considered for the diet of man. 
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A Qualitative Chemical Change 
in Carcinogenesis* 
CHRISTOPHER CARRUTHERS and V. SvUNTa 


Barnard Free Skin and Cancer Hospital 
Department of Anatomy, Washington Univer 
School of Medicine, St. l 


In a review article on the ‘‘ Properties of Cancer Cell 
by Cowdry (3%) the statement by Voegtlin is reiterat 
in that ‘‘no conclusive evidence exists at present wil 
reveals any qualitative differences in chemical comp 
tion between normal and malignant cells. Whatever . 
ferences do exist are of a quantitative nature, the" 
logical significance of which is difficult to evaluate.” 

In this paper evidence is presented to show that 
alteration in the nature of a lipid, probably assotitl 

1 This investigation was aided by grants from the Natie 


Cancer Institute, the Charles F. Kettering Foundation, ® 
the American Cancer Society. 
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protein, occurs in the process of epidermal carcino- 
a 


gig in mice. 

\. procedures for shaving the mice, applying the 
nogen, methyleholanthrene, and removing the epi- 
ig from dermis have been described (2). The epi- 
‘is or other tissues were extracted by refluxing on 
am bath with mixtures of peroxide-free ether and 
| alcohol prepared by shaking occasionally with pow- 
4 calcium oxide for a period of 1-2 days and then 
ing from a small fractionating column. After the 
es were extracted twice for a period of 4 hr, the sol- 
; were filtered into 150-ml beakers and evaporated 
car dryness on a steam bath. The last traces of sol- 
; were removed im vacuo,in a desiccator over CaCl,. 
total lipid was then re-extracted with anhydrous 
free ether, and the latter filtered through Munk- 
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Fig. 1. Polarogram of the lipids from hyperplastic 
house epidermis in 75% dioxane. 


l’s OB paper into a weighed, glass-stoppered, 50-ml 
Henmeyer flask. The ether was then driven off on a 
m bath, the last traces being removed with a stream 
nitrogen, and the samples were stored in an atmos- 
re or nitrogen in a refrigerator until ready for use. 
‘ince the polarograph was found to be very useful for 
quantitative determination of cytochrome C and for 
lowing the purification of the latter from tissues (1), 
possibility of using this instrument for a study of the 
ttrolysis of the lipids extracted from mouse tissues was 
estigated. After tests with various organic solvents 
was found that mixtures of dioxane and water were 
st suitable for the polarography of lipid substances. 
ta-n-butylammonium iodide (hereafter denoted by 
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R,NI) was used as a supporting electroiyte. Dioxane 
was purified and R,NI prepared by the procedure of 
Laitinen? and Wauzonek (5). Dioxane was added to the 
lipid in the Erlenmeyer flask, and the solution was com- 
Redistilled water 
was then added to attain the desired concentration and 
sufficient R,NI to make a final concentration of 0.1 M, 


pleted by warming on a steam bath. 


the latter concentration being used in all the experiments. 
The mixture was then warmed on a steam bath to facili- 
tate solution. The electrolysis with a Sargent, Model 
XXI, Polarograph was carried out with a mercury pool 
anode in an Heyrovsky vessel of suitable size which was 
provided with side arms for anode connection, introduc- 
tion of nitrogen, removal of oxygen, and admittance of 
a slow stream of nitrogen over the solution during elec- 
trolysis. The nitrogen was passed through dioxane prior 
to its entrance into the vessel. All measurements were 
made at 25° C. 
against a saturated calomel electrode (S8.C.E.) 
salt bridge in the usual manner (4). 

A polarogram of the lipid of methylcholanthrene- 
treated mouse epidermis extracted with a mixture con- 


taining 50% aleohol and 50% ether is shown in Fig. 1. 


The anode potential was measured 
with a 





») 


Fie. 
mouse epidermis in 50% 


Polarogram of the lipids from hyperplastic 


dioxane. 


In all the figures the current is expressed as microamperes 
against the applied potential in volts. 
potential of the first wave is —1.76 v and that of the 
second, — 2.10 v vs. the S.C.E. The concentration of the 


O50. 
25% ; 


The half-wave 


lipid was 9.8 mg/ml; of water, and of dioxane, 
75% (anode potential, —0.430 v). Two distinct waves 
were present, and for further resolution the water con- 
in- 


9 


the more 
is demonstrated 


eentration was increased to ‘‘ water out’’ 
This effect 


soluble lipids. in Fig. 


2The authors are indebted to H. A. Laitinen for samples 
of pure and crude tetra-n-butylammonium iodide used in the 
preliminary phase of this work. A good grade this 
quaternary ammonium salt can be obtained from the Rhoads 
Chemical Company, 417 Cleveland Avenue, Plainfield, New 
Jersey. 
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The lipid concentration was 6.5 mg/ml and that of 
dioxane, 50% (anode potential, - 0.390 v). The nature of 
the lipids in solution is so altered that a double wave 
has now appeared where the first wave appeared in Fig. 
1. The half-wave potential of the first wave is —1.47 
v and that of the second, —1.66 v vs. the 8.C.E. The 
third wave, corresponding to the second wave of Fig. 1, 
is not shown since it was not altered appreciably during 
carcinogenesis. Even when the lipid concentration is re- 
duced to 3.25 mg/ml and that of the dioxane to 37.5%, 
the double wave, the same as that in Fig. 2, is well de- 
fined. The half-wave potentials of the two waves are 
the same throughout carcinogenesis (Table 2). 
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Fic. 3. Polarogram of the lipids from a methyl- 
cholanthrene-induced tumor in 75% dioxane. 


When methylcholanthrene-induced carcinomas and trans- 
plantable carcinomas (Nos. I3, II3, and III%) were ex- 
tracted with a mixture containing 50% alcohol and the 
lipid polarographed as above, a great difference was noted, 
A polarogram of the lipid from an induced tumor is shown 
in Fig. 3. The lipid content was 13 mg/ml in 75% 
dioxane. The half-wave potential of the first wave is 
— 1.79 v, and of the second, — 2.13 v vs. the 8.C.E. When 
Fig. 3 is compared with Fig. 1, it can be seen that the 
first wave of the latter has a different curvature and 
appearance than that of Fig. 3. 

When the lipid of this carcinoma sample was reduced 


?Transplantable tumors Nos. I and II are well-differenti- 
ated squamous cell carcinomas with many mitoses. The 
nuclei of tumor No. II are larger than those of No. I. Tumor 
No. III is very well differentiated, slow growing, and contains 
less mitosis than tumors I and II. 
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Fic. 4. Polarogram of the lipids from transplan 
tumor No. III in 75% dioxane. 


Fic. 5. Polarogram of the lipids from tumor 
III in 50% dioxane. 


to 6.5 mg/ml in a mixture of 50% dioxane, 10 
appeared comparable to the double wave of Fig. 2. 
ever, some of the methylcholanthrene-induced tumors 
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Vol. 


din a 50% alcohol mixture did give a single wave 
ar to that of Fig. 5. The reason for this lack of 
tency With induced tumors will become apparent 
Qn the other hand, transplantable tumors, with 
ception of 2 of 5 samples of tumor No. II, did 
ive the single wave when extracted with a mixture 


ining 50% alcohol. 
TABLE 1 


r-WAVE POTENTIALS OF THE REDUCIBLE MATERIAL 
IN CARCINOMAS 





Percentage of 
alcohol in al- 
cohol-ether 
mixture 


Half-wave poten- 
tial in volts vs. 
the 8. C. EB. 





25 -— 1.62 
25 -1.72 
40 —1.72 
“dt 50 — 1.65 
or No. I 25 - 1.70 
“ 25 = 1.66 
“uo 75 No wave 
or No. Ij 40 - 
ae | 10 “ 
or No. II 75 i 
“4 50 — 1.64 
or No. IIt 50 — 1.64 
or No. III 25 — 1.68 
“ M+ 25 No wave 





sverage of 6 samples. About 50% of induced tumors 
the wave. 

Tumor in 95% alcohol overnight, then ether added. 

wo of 5 tumors No. II gave the wave in a mixture of 
ether, 50% alcohol, but none of tumors Nos. I and II. 


mixture of 50% dioxane, there was a single wave with 
half-wave potential of -1.68 v vs. the 8.C.E. (Fig. 5). 
The half-wave potentials for other tumor samples are 
shown in Table 1. 

An examination of Table 1 reveals that the half-wave 
potential of the single wave found in the carcinomas is 
nearly the same as that of the second wave of the double 
wave (Fig. 2) found in normal and hyperplastic epi- 
dermis (Table 2). In other words, the component re- 
sponsible for the first wave of the lipid of normal and 
hyperplastic epidermis has been altered and is no longer 
reducible at the dropping mercury electrode. Therefore, 
a qualitative chemical change in a lipid has occurred dur- 
ing carcinogenesis, and experiments were devised to ascer- 
tain whether the material in normal and hyperplastic 
epidermis having the double wave consisted of a single 
compound or of two compounds, one of which had been 
altered in the carcinomas so that it was no longer 
reducible. 

When normal or hyperplastic epidermis is extracted 
with mixtures containing 49, 50, 60, or 75% ether, the 
double wave is obtained, and a nearly constant differ- 
ence in voltage (average, 0.21 v) exists between the 
second and first wave (Table 2). Furthermore, the half- 
wave potential of the waves is independent of the con- 
centration of the lipid (approximately 3-12 mg/ml) and 
of the dioxane concentration between 62.5 and 37.5%. 
These observations indicate that we are dealing with a 
single compound. On the other hand, the single wave of 
the carcinoma (Fig. 5) is always obtained in material 
extracted by mixtures containing 60 and 75% ether. It 


TABLE 2 


HALF-WAVE POTENTIALS OF THE REDUCIBLE MATERIAL IN NORMAL AND HYPERPLASTIC EPIDERMIS 





Half-wave potentials in volts vs. S. C. E. 


Percentage 





of alcohol in 


alcohol-ether First wave 


Second wave 





mixture B 


B 





50 — 1.48 
40 - 1.49 
25 — 1.46 
60 -— 1.48 
rplastic 
paintings 
th MC* 60 -1.47 
- 25 -— 1.46 — 1.49 
2 25 ~— 1.48 
7 50 - 1.48 — 1.47 


— 1.69 
-— 1.74 
— 1.68 
- 1.73 


— 1.66 
— 1.68 


- 1.68 





A—in 62.5% dioxane at } original concentration. 
B— ‘¢ 50.0% “ “ 4 “ “ 

Bane “ 37.5% “ “ee } “ ss 

* Methylcholanthrene. 


hen indueed and transplantable tumors were ex- 
ted with mixtures of 75-60% ether, the single wave 
iys appeared. A polarogram of the lipid of tumor 
IIT (10.7 mg/ml) in 75% dioxane is shown in Fig. 4. 
half-wave potential of the first wave is — 1.79 v and 
of the second, —2.01 v vs. the 8.C.E. When the 
tentration of the lipid was reduced to 5.35 mg/mi in a 
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was found only occasionally in the induced, and never in 
the transplantable tumors Nos. I and III if the alcohol 
content of the extractant was 50% or more. The half- 
wave potential of this single wave is nearly the same 
as that of the second part of the double wave of epi- 
dermis. If normal or hyperplastic epidermis is allowed 
to stand in 95% alcohol for 1-10 days in a refrigerator 
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and then sufficient ether is added to make a 50% mixture, 
the material showing the double wave can be extracted. 
In contrast, if the carcinomas are treated in a similar 
fashion, the single wave shown by these tissues never 
appears, and even adjusting the ether concentrations in 
the extracting solution to 60 and 75%, after fixation in 
95% alcohol, concentrations which are most effective in 
obtaining the wave from fresh tissue give only small 
amounts, if any, of this reducible material. Ethyl alcohol 
probably fixes the lipoprotein in situ and renders the lipid 
practically nonextractable under our conditions. It is 
thus apparent that the lipid in the carcinoma differs from 
that in the tissue of origin with respect to solubility in 
ether and to extractability from the tissue after fixation 
in 95% aleohol. The half-wave potentials of the double 
wave in the lipid of normal and hyperplastic epidermis 
are the same over a wide range of concentrations of 
alcohol and ether in the mixture used for extraction. The 
half-wave potentials are also independent, within the 
limits studied, of the amount of lipid, water, and dioxane 
in the solution which is polarographed, and the diffusion 
eurrent of the double wave/100 mg of lipid is approxi- 
mately constant under these conditions. In addition, the 
double wave is unaltered after fixation in 95% ethyl 
alcohol and subsequent extraction. These data indicate 
that the reducible material is probably a single com- 


pound. In the carcinomas the solubility of th, P 
lipid is so changed as to require more ether fo» soln 
and, moreover, is fixed in large part in sity by the | 
tion of alcohol and this becomes almost ether insoly 
The single wave has a half-wave potential almost 
same as that of the second wave of the two foung 
epidermis. 

The differences described above that were found jy 
behavior of the material from mouse epidermis and f 
the tumors at the dropping mercury electrode 4 
strate that an alteration in the structure of a lipid om 
during the process of epidermal carcinogenesis jy 
The difference in the lipid of the carcinomas js due ty 
quantitative alteration of a part of the lipid materiy 
normal and hyperplastic epidermis, but the net regy 
a qualitative change resulting in altered physics) 
chemical properties of the lipid material. 


References 


CARRUTHERS, C. J. biol. Chem., 1947, 171, 641. 

CarruTHerRS, C., and SuNTzerF, V. Cancer Res, 
7, 9. 

Cowpry, E. V. Arch. Path., 1940, 30, 1245. 

Ko.tTuHorr, I. M., and LINGANE, J. J. Polarog 
New York: Interscience, 1941. 

LAITINEN, H. A., and WauzoneKk, S. J. Amer. / 
Soc., 1942, 64, 1765. 





Book Reviews 





An outline of social psychology. Muzafer Sherif. (Ed. 
by Gardner Murphy.) New York: Harper, 1948. Pp. 
xv +479. (Illustrated.) $4.00. 


The time was, and not very many years ago, when a 
certain text in social psychology contained little but the 
views of a single psychologist regarding a few of the 
phenomena of our social order. Another text of this 
period served as a vehicle in which the ideologies of 
Freud, Lewin, and Marx were made to appear somewhat 
compatible. In contrast, the texts of today are far more 
alike. They adopt rather similar eclectic positions re- 
garding the theoretical structure of their science and are 
careful not to ignore its more important experimental 
data. Yet there still would appear to be uncertainty as 
to just what areas make up the field of social psychology. 

And, of course, there is the well-known tendency for 
each textbook writer to ride his own hobby. Thus, the 
basic research interests of M. Sherif being what they 
are, it should come as no surprise that approximately 60% 
of the space of his An outline of social psychology should 
be allocated to ‘‘Groups and Norms (Values).’’ Another 
portion is devoted to ‘‘Motives’’ and the rest to ‘‘In- 
dividual Differences in Social Reactions.’’ 

Sherif ’s text is noteworthy for its judiciously chosen 
references to contemporary lay source materials, the 
writings of Ernie Pyle being featured most often. New- 
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comb has written a section on his important Benniy 
College researches. Also noteworthy are two chap 
‘*The Effects of Deprivation at the Human Level 
dividual and Social) ’’ and ‘‘ The Effects of Technology 
The latter is particularly interesting in that it pres 
a brief account of the worth-while work Sherif did 
years ago with many villagers in the more remote par 
Turkey. 


In the ‘‘ Editor’s Introduction’’ Gardner Murphy # 
of Sherif: ‘‘To him, more than to any other single pe 
is attributable the whole manner of approaching 
psychology which characterizes the present perial 
Whether this is a valid statement or merely the out 
ings of a too enthusiastic editor, it is clear that She 
the author of Psychology of social norms, is emind 
well qualified to write this more general book in # 
psychology. The reader need have no fear that! 
author’s foreign background has biased his writing! 
deed, Sherif seems thoroughly familiar with West 
European ways. His Turkish background serves 1a% 
to give him an added supply of interesting illustril 
materials. Here, then, is a worth-while book. It si 
in the reviewer’s opinion, be read by every social 
clinical psychologist. 

Paut R. Farnsv® 
Stanford University 
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